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A  BIT  OF  HISTORY. 


In  June,  1890,  there  assembled  at  Vicksburg, 
Miss.,  a  convention  which  more  nearly  repre- 
sented the  entire  alluvial  section  of  the  Mississippi 
River  probably  than  any  other  that  ever  met.  It 
was  in  the  midst  of  one  of  the  largest  overflows, 
and  at  a  time  when  the  people  had  come  to  the  con- 
clusion that  their  efforts  and  their  sacrifices  in  the 
way  of  taxation  were  futile  to  cope  with  the  deluges 
which  periodically  swept  dow-n  upon  them  from  the 
northern  and  western  rivers,  that  the  grave  prob- 
lem, which  they  had  spent  millions  in  a  vain  en- 
deavor to  solve,  was  beyond  their  single-handed 
ability.  It  was  generally  known  that  this  conven- 
tion would  outline  a  policy  by  which  the  United 
States  government  and  the  people  of  the  entire 
United  States  should  be  brought  to  a  realization 
of  the  great  commercial  value  of  the  millions  of 
acres  which  lie  in  the  great  basins  that  were  an- 
nually overswept,  and  that  a  more  general  under- 
standing of  the  subject  would  lead  Congress  to 
solve  this  problem — to  bring  security  to  the  homes 
of  the  people  and  to  contribute  to  the  development 
of  the  vast  areas  which  were  yet  untrodden, 
almost,  by  the  foot  of  man. 

This  convention  adopted  a  report  made  by  the 
engineers — both  army  and  civil,  uniting  in  a  gen- 
eral statement.  To  aid  to  carry  out  these  recom- 
mendations and  to  secure  from  Congress  an  allot- 
ment necessary  to  meet  the  requirements  of  the 
situation,  the  convention  organized  itself  into  an 
association  called  the  Interstate  Mississippi  River 
Improvement  and  Levee  Association,  with  Hon. 
Charles  Scott,  of  Rosedale,  Miss.,  as  President, 
and  Mr.  W.  A.  Everman,  then  of  Memphis,  Tenn., 
but  now  of  Greenville,  Miss.,  as  Secretary,  with  the 
necessary  executive  and  other  committees.  A 
Bureau  of  Correspondence  was  opened  at  Wash- 
ington City  and  many  hundreds  of  thousands  of 
documents  were  sent  all  over  the  United  States. 
The  leading  journals  of  the  United  States,  both  in 
the  East  and  in  the  West,  strongly  urged  the  neces- 
sity of  protecting  the  rich  alluvial  valley. 


The  Manufacturers'  Record,  a  journal  of  South- 
ern development,  sent  a  special  commissioner 
through  the  whole  fertile  area  threatened  by  over- 
flows and  the  subject  was  treated  in  all  its  phases 
in  its  columns.  These  series  of  articles  were  after- 
ward printed  in  book  form  and  extensively  cir- 
culated. 

It  is  no  derogation  to  Congress  to  say  that  it  is 
moved  by  public  sentiment.  In  fact  it  is  the  theory 
upon  which  this  country  is  builded,  that  such 
should  be  the  case,  and  the  only  way  to  impress 
such  a  boily  as  the  Congress  coming  from  so 
large  a  constituency  having  so  diverse  and  often- 
times conflicting  interests  is  to  educate  them  up  to 
the  importance  and  nationality  of  a  subject. 

On  this  principle  this  association  has  worked 
under  the  wise  direction  of  President  Scott,  and 
nothing  has  been  left  undone  that  could  be  accom- 
plished with  the  limited  means  at  hand.  Of  course 
much  more  could  have  been  done  in  the  wav  of 
disseminating  information  and  molding  public  sen- 
timent in  this  matter,  had  larger  funds  been  obtain- 
able, but  anvhow  a  sufficiencv  has  been  obtained, 
probably,  for  a  conservative  use. 

Since  that  time  all  river  and  conmiercial  con- 
ventions held  in  the  Vallev.  and  some  held  in 
remote  parts  of  the  United  States,  have  had  dele- 
gates present  to  represent  the  interests  of  the  peo- 
ple who  live  behind  the  levees.  At  no  time  in 
the  passage  of  a  bill  before  Congress  for  the  Great 
River  has  this  Association  been  without  a  special 
representative,  and  often  delegjitions  were  present 
with  facts  and  figures  to  demonstrate  the  right  of 
the  people  of  the  Mississippi  Valley  to  appropria- 
tions and  national  assistance  for  the  improving  of 
the  Mississippi  River  and  the  building  and 
strengthening  of  its  levee  system.  Capt.  Patrick 
Henry,  of  Arkansas,  is  the  representative  of  the 
Association. 

This  continual  agitation  has  greatly  strengthened 
public  sentiment  in  favor  of  larger  appropriations 
by  the  general  government.     The  plans  as  out- 
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lined  and  carried  into  effect  have  had  the  endorse- 
ment of  every  member  of  Congress  directly  inter- 
ested in  the  Mississippi  River  sections.  And  they 
have  reaUzed  that  the  work  of  the  people  who  live 
behind  the  levees,  directed  throngh  the  commercial 
and  financial  circles  which  are  interested  in  the 
safety  and  development  of  these  valleys,  is  a  potent 
factor  in  upholding-  their  hands  at  Washington. 
The  Mississippi  River  has  not  lacked  for  able 
champions  in  Congress  from  the  early  agitation 
for  the  formation  of  the  Mississippi  River  Com- 
mission down  to  the  present  time. 

The  first  distinct  triumph  of  the  levee  interests 
in  Congi*ess  was  in  1S91,  when  an  emergency  bill 
of  one  million  dollars  was  passed  by  Congress  to 
repair  the  ravages  of  the  overflow  of  1800.  This 
appropriation  was  unrestricted  by  the  clause  which 
had  existed  in  former  laws  confining  the  appro- 
priations by  the  general  government  to  building  of 
levees  only  where  *'in  the  judgment  of  the  Mississ- 
ippi River  Commission  it  was  necessary  for  the  im- 
provement of  channel  navigation."  This  appro- 
priation was  available  to  repair  levees  wherever  the 
floods  had  swept  them  away. 

Following  this  came  the  ten  million  dollar  con- 
tinous  contract  law  from  which  over  "six"  million 
dollars  was  applied  to  extending  and  enlarging  the 
levees.  The  final  allotment  from  this  act  was  ex- 
pended during  the  year  of  1800.  The  failure  of  the 
House  Committee  on  Rivers  and  Harl)ors  to  re- 
port a  general  River  and  Harlx^r  Bill  at  the  last 
session  of  Congress  caused  nuich  apprehension  on 
the  part  of  the  people  of  the  Valley  that  there 
would  be  a  temix)rary  cessation  of  the  levee  and 
river  improvement  work  by  the  government,  but 
the  sentiment  in  favor  of  the  Mississippi  River  im- 
provements— regarding  it  as  the  great  national 
highway  of  the  United  States,  was  so  strong  that 
all  precedents  were  diregarded  and  the  usual  ap- 
propriation was  placed  on  the  Sundry  Civil  Bill  in 
the  Senate  and  adopted  by  the  House  of  Conferees. 

This  was  simply  carrying  out  the  spirit  of  the 
Continuous  Appropriation  Act  which  had  expired. 

But  to  return  to  the  statement  regarding  the 
general  work  of  the  Association.  It  will  be  recalled 
by  the  people  of  the  Valley  that  in  IHOT,  when  the 
expenditures  authorized  by  the  above  mentioned 
contract  bill  was  about  to  conclude,  the  Senate 
passed  a  resolution  ordering  an  investigation  of  the 


whole  subject  and  appointed  a  sub-committee  of 
the  Committee  on  Commerce  to  make  it. 

In  June  following  the  action  and  preceding  the 
visit  of  this  sub-committee,  the  representative  of 
the  various  levee  boards  of  the  Mississippi  River 
met  in  New  York  at  a  session  of  the  Mississippi 
River  Commission. 

At  a  meeting  of  these  representatives,  called  to 
consider  the  visit  of  this  sub-committee,  it  was 
requested  that  Capt.  Patrick  Henry,  representative 
of  this  Association,  should  secure  full  data  relating 
to  the  alluvial  lands  of  the  Mississippi  River  to 
aid  them  in  their  investigations.  While  this  work 
was  in  progress  President  Scott  directed  a  renewal 
of  the  correspondence  and  propaganda  of  informa- 
tion which  reached  the  commercial  interests  of  all 
parts  of  the  United  States,  supplying  information, 
maps,  charts,  etc.,  to  be  used  by  the  industrial  and 
commercial  firms,  corporations  and  organizations 
to  further  the  protection  of  the  alluvial  lands 
of  the  Mississippi  River.  This  plan  was  very 
successful  and  enabled  our  people  to  feel  the 
assurance  that  the  improvement  of  the  Miss- 
issippi River  and  the  protection  of  these  rich 
alluvial  basins  through  appropriations  from  the 
general  government  would  not  only  be  endorsed 
by  the  people  of  the  United  States,  but  that 
Congress  would  be  urged  to  action  by  them. 
And  their  promises  w-ere  immediately  follow^ed  by 
persistent  demands  for  the  solution  of  this  problem. 

This  has  been  disparaged  by  some  as  a  lobby  or 
lobl)ying  plan,  but  what  if  it  is?  There  is  no  wrong 
in  a  lobby  if  properly  used  and  for  a  proper  pur- 
pose. The  Constitution  of  the  United  States  gives 
the  people  the  right  of  petition,  and  it  is  certainly 
their  right  to  ask  those  w^ho  are  equally  interested 
with  them  in  a  matter  of  importance  to  their  com- 
mercial or  industrial  well-being  to  join  with 
them  in  petition.  From  time  immemorial  it  has 
been  the  custom  to  send  delegates  to  Washing- 
ton City  and  to  otherwise  influence  a  proper  action 
of  Congress  to  protect  and  develop  national  inter- 
ests. Our  friends  of  the  Eastern  and  Central 
States  have  understood  this  better,  and  have  ap- 
plied it  with  more  frequency  in  the  up-building  of 
great  manufacturing  interests,  than  we  have.  And 
it  is  the  only  successful,  and,  in  fact,  the  only  logi- 
cal method  by  which  interests  can  be  properly  pre- 
sented to  Congress.     The  House  represents  three 
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huiKired  and  fifty-six  different  constituencies  and 
the  Senate  represents  tlie  whole  peo])le  of  all  the 
different  States. 

Thus  Congress  is  a  body  of  units,  and  these  units 
must  look  out  for  the  indivi<lual  district  first.  Now 
it  stands  to  reason  that  any  measure  which  benefits 
the  constituents  of  a  majority  of  these  units  should 
be  successful  in  Congress,  if  the  increased  trade 
which  should  spritiff  from  the  development  made 
possible  by  the  protection  of  these  great  basins 
from  the  dangers  of  recurring  floods,  interest  tlio 
constituents  of  a  majority  of  these  units,  then  it 
should  he  a  matter  of  easy  accomplishment  to  se- 
cure this  protection. 

Thus  the  commercial  and  manufacturing  inter- 
ests of  the  United  States,  ever  alert  to  the  import- 
ance of  the  devcloi)ment  of  new  avenues  of  trade, 
as  well  as  to  the  safety  of  that  which  they  are  at 
present  enjoying,  have  been  warmly  second- 
ing the  people  of  the  Mississippi  Valley  in  tlieir 
efforts  to  secure  immunity  from  water  and  to  per- 
mit the  further  development  of  the  trade  which 
emanates  from  these  fertile  basins.  And  it  is  largely 
due  to  their  efforts  that  increaseil  a]>propriatioiis 
have    been    made    by    Congress,    and    it    will    be 


through  their  continued  efforts  and  good  offices 
Ihat  this  protection  wdl  be  finally  accomplished. 
The  people  of  this  section  have  shown,  and  are 
still  showing,  a  connncndable  activity  and  abun<l- 
aut  self-sacrifice  in  grap])ling  with  the  great  prob- 
lem which  has  confronted  them,  and  certainly  they 
deserve  well  for  the  heroic  and  expensive  fight 
which  they  have  made  to  stay  the  ravages  of  the 
great  stream  which  passes  their  door  and  annually 
threatens  their  homes  and  their  property. 

The  line  of  levees  heliin<l  which  thev  live,  while 
not  uji  to  the  re<piiremcnts  of  absolute  safety,  arc 
of  such  height  and  are  now  bnilt  with  such  me- 
chanical skill,  an<l  by  such  improved  methods,  that 
lliey  feel  a  security  against  almost  any  ordinary 
high  water,  but  the  agitation  of  the  question  in 
Congress,  and  by  the  pe(»p!e  themselves,  through 
their  associations,  and  by  the  ai<i  of  their  commer- 
cial correspondence  throughout  the  United  States, 
must  and  will  persistently  continue  until  levees 
are  raised  an<l  fortified,  to  become,  like  the  dikes  of 
Holland,  so  strong  thai  life  and  pro])erty  shall  be 
as  ^ecure  fnun  ihreaiened  invasion  of  waters  as 
on  the  fertile  plains  of  Illinois,  towa  or  Kansas. 
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THANKS! 


T  IS  pleasant  to  feel  grateful,  and  pleasanter  still  to  be  able  to  give  expression 
to  it.  So  I  dedicate  this  page  as  an  offering  of  thanks  in  acknowledgment  of 
aid,  without  which  this  book  never  could  have  been  issued. 

To  the  contributors  of  the  able  articles  presented. 

To  the  Levee  Boards  of  the  Mississippi  River  Districts. 

To  Police  Juries,  City  Councils  and  Commercial  Organizations. 

To  Hon.  Charles  Scott,  Mr.  W.  A.  Everman,  Mr.  P.  M.  Harding,  President 
Dalta  Trust  and  Banking  Company;  Messrs.  Duffin  Bros.  &  McGehee  and  Cald- 
well &  Smith,  for  valuable  financial  aid. 

To  members  of  Congress  and  others  who  warmly  endorsed  the  work  in  advance. 

To  Hons.  J.  M.  Jayne,  J.  E.  Ransdell,  John  B.  Driver  and  Mr.  Harry  N. 
Pharr,  for  active  assistance  in  many  ways. 

To  the  Railroads — the  great  developers  of  our  alluvial  sections — for  transporta- 
tion and  other  assistance. 

To  many  generous  firms,  corporations  and  individuals,  for  offerings  to  bear  the 
large  expense  of  this  work. 

To  the  Press — last  but  not  least — for  cordial  and  unreserved  commendation. 


PRANK  H.  TOUPKINS 
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PREFACE 


f  I  ^HK  comprehensive  character  of  this  work  and  its  diversity  of  subjects,  or,  rather,  its  many  phases 
^       of  one  general  subject,  make  a  preface  necessary. 

The  motive  of  this  publication  is,  of  course,  to  benefit  the  cause  for  which  the  Association,  of 
which  the  writer  is  Special  Representative,  has  labored  so  persistently — to  secure  a  treatment  of  the 
Mississippi  River  commensurate  with  its  vast  value  as  a  gift  of  nature;  to  obtain  for  those  who  live  on 
its  alluvial  lands  just  protection,  which  they  rightfully  have  earned  by  heroic  effort  to  protect  them- 
selves; to  develop,  for  the  good  of  the  whole  country,  an  empire  of  unmined  wealth  which  Time  has 
collected  from  the  bowl  of  the  Gods,  and  stored  to  lubricate  the  wheels  of  Industry.  The  conception  of 
this  work  was  mine — born  of  an  enthusiasm  which  years  of  connection  with  this  Great  River  and  its 
rich  alluvial  lands,  and  years  of  more  or  less  intimate  relations  with  those  who  have  striven  so  hard  and 
labored  so  successfully  in  this  cause,  had  fostered.  I  persuaded  the  Hon.  Charles  Scott,  president  of  the 
Interstate  Mississippi  River  Improvement  and  I^evee  Association,  first  to  give  it  his  official  sanction, 
and,  later,  to  accept  it  as  a  part  of  the  work  of  the  Association  — this  to  give  it  standing  as  an  effort 
for  a  public  purpose  and  to  eliminate  the  suspicion  of  private  speculation.  The  public  will  pardon  the 
statement  which  my  pride  induces  me  to  make,  that  never  once,  even  though  assuming,  in  a  certain 
sense,  a  responsibility  for  the  character  of  the  book,  has  Mr.  Scott  ever  sought  to  advise  regarding  its 
contents.  He  gave  an  unreserved  commendation  of  its  purpose — for  its  proper  preparation,  he  had 
faith  in  me.  Thus  the  public  can  know  where  to  place  the  blame  for  any  shortcomings  or  deficiencies 
which  may  be  found. 

To  make  the  book  locally  attractive  and  also  of  some  good,  perhaps,  as  an  advertisement 
of  our  beautiful  alluvial  country,  a  concise  illustrated  review  has  been  added.  The  review,  brief 
as  it  is,  discloses  a  pleasing  picture  of  progress.  Data  of  population  and  assessed  valuations  given  for- 
tify this  statement.  No  attempt  has  been  made  to  present  other  than  bare  and  general  outlines.  More 
than  usual  space  has  been  given  of  the  great  universities  of  Louisiana,  all  of  which  are  located  within 
the  territory  which  this  book  describes. 

The  Police  Juries  of  Louisiana,  which  are  miniature  legislative  bodies  in  each  parish,  having 
been  so  active  in  levee  matters,  an«l  so  generous  in  aid  of  the  movement  to  secure  the  sup|X)rt  of  a  pow- 
erful public  sentiment,  it  was  my  desire  to  include  engraved  groups  of  each,  Vnit  it  was  soon  apparent 
that  it  was  next  to  impossible  to  secure  complete  groups  of  photographs,  and,  besides,  space  was  lim- 
ited, so  that  plan  was  reluctantly  abandoned.  Two  or  three  groups,  however,  were  made  of  such 
photographs  as  were  sent  to  me.  In  a  general  way  I  have  endeavored  to  give  engravings  of  men  who 
represent  the  levee,  shipping,  river  and  commercial  organizations  ;  also,  the  daily  pres^,  state  officials, 
and  a  few  others,  which  seemed  to  me  to  be  appropriate.     No  engraving  has  been  inserted  for  a  cash  con- 
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sideration.  No  apology  is  tendered  for  the  preseoce  of  any  engravings— only  regret  is  expressed  at  the 
absence  of  uiany  which  I  would  gladly  have  added.  No  doubt  pardon  will  be  granted  me  for  making  a 
departure,  in  a  small  way,  by  giving  engravings  of  some  of  the  strong  men,  living  and  dead,  of  our 
Crescent  City — those  who,  as  it  were,  link  the  past  and  the  present  in  the  upbuilding  of  our  great 
Southern  port — New  Orleans— which,  always  intercsling,  prosperous  and  growing,  is  now  on  the  thresh- 
old of  a  still  brighter  prospect. 
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THE  MISSISSIPPI  RIVER  IMPROVEMENT 


By  Hon.  T.  C.  CATCHINGS,  of  Mississippi 


THE  exploits  of  Cortes  in  Mexico  and  IMzairo  in 
Peru  excited  the  attention  of  the  European 
States  to  a  degree  which  surpasses  descript  ion.  Spain 
and  Portugal  especially  were  fired  with  an  enthusiasm 
for  further  conquest  which  knew  no  bounds.  Those 
eager  for  adventure  and  military  renown,  and  those 
whose  imaginations  were  inflamed  by  the  belief  that 
exhaustless  treasure  awaited  discovery,  wore  alike 
active  in  organizing  ex|x^ditions  to  explore  the 
newly-found  America. 

One  ("f  these,  led  by  Ponce  de  Leon,  who  had  been 
a  companion  of  Tolumbus,  sot  out  from  Porto  Rico 
in  March,  1512,  in  search  of  the  Fountain  of  Youth, 
whose  waters  were  supposed  to  baffle  time  and 
disease  and  make  yoijth  perpetual. 

It  landed  near  St.  Augustine,  where  it  was  set 
uj>on  by  the  natives  with  intense  fury.  Those  who 
were  not  slain  were  driven  to  their  ships  and  returned 
to  Cuba,  where  Ponce  de  I^on.  who  had  been  mor- 
tally wounded,  soon  died. 

Bancroft  savs :  "  So  ended  the  adventurer  who  had 
coveted  immeasurable  wealth  and  hoped  for  per- 
petual youth.  The  discoverer  of  Florida  had 
desired  immortality  on  earth  and  gained  only  its 
shadow."  Other  expeditions  followed,  which  met 
with  no  better  fortune. 

In  the  year  1538  Hernando  De  Soto,  one  of  the 
conquerers  of  Peru,  surpassed  in  military  renown 
only  by  Pizarro  and  Cortes,  a  Spanish  nobleman  of 
great  wealth  and  influence,  procured  from  the 
Emperor  of  Spain  authority  to  undertake  the  con- 
quest of  Florida  at  his  own  expense.  Attracted  by 
the  splendid  promise  of  glory  and  riches,  which  such 
a  movement  commanded  by  so  renowned  and  bril- 
liant a  captain  offered,  De  Soto  had  no  difticultv  in 
gathering  about  him  a  band  of  bold,  ambitious  and 
courageous  men,  filled  with  enthusiasm  and  eager 
to  follow  wheresoever  he  might  lead. 


Mr.  Irving  says  of  this  enterprise  :  **  It  was  poetry 
jmt  into  action  ;  it  was  the  knight-errantry  of  the 
Old  World  carried  into  the  depths  of  the  American 
wilderness.     The  personal  adventures,  the  feats  of 
individual  prowess,  the  picturesque  descriptions  of 
stoel-clad  cavaliers  with  lance  and  helm  and  pranc- 
ing  stood    glittering   through    the  wildernesses   of 
Florida,  (leorgia,  Alabama  and  the  prairies  of  the 
far  West  would  seem  to  us  mere  fictions  of  romance 
did  thev  not  come  to  us  in  the  matter-of-fact  narra- 
fives  of  those  who    were    eve-witnesses    and    who 
recorded  minute   memoranda  of  ovorv  day^s  inci- 
dents.''     The  expedition  sot  sail  from  Havana  ^hly 
12,  1539,  and  arriye<l  in  the  bay  of  Espiritu  Santoon 
the  2oth  of  the  same  month. 

It  is  needless  to  recount  the  many  adventures  of 
the  expedition,  but  from  the  moment  of  its  landing 
on  the  coast  of  Florida  until  its  return  four  years 
later,  it^  history  is  a  story  of  continuous  privation, 
suffering  and  sanguinary  conflict.  Engaged  almost 
daily  in  combat  with  the  natives,  confronted  con- 
stantly by  dangers  and  difficultiesof  every  conceiva- 
ble nature,  this  gallant  band  of  cavaliers  forced  their 
way,  stej)  by  step,  through  the  wilds  of  Florida, 
Georgia,  Alabama  and  Mississippi,  until  they 
reached  the  banks  of  fho  Mississippi  river  in  A])ril, 
1541,  at  a  point  near  the  present  city  of  Helena. 
Because  of  its  size  they  call  it  the  "  Kio  (Jrande." 

They  crossed  the  river  and  pushed  on  westward, but 
were  c()mj>ollod  by  many  disastei^s  to  return,  and 
reached  it  again  in  May,  1542.  Hereon  June 5,  in 
his  42(1  year,  Hernando  De  Soto,  the  lirst  European 
who  beheld  the  mighty  and  noble  stream,  worn  out 
by  incessant  fatigue  of  body  and  mind,  ended  liis 
career,  and  his  companions,  placing  his  body  in  a 
coffin  made  by  hollowing  out  a  piece  of  green  oak, 
took  it  out  to  the  middle  of  the  river  and  sunk  it  in 
nineteen   fathoms    of   water.     Thinking    to   reach 
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Mexico,  his  survivors  apiin  marched  westward,  but 
were  driven  back  by  stress  of  circumstances,  and 
returned  to  the  river  at  a  point  near  tlio  mouth  oi" 
the  Arkansas. 

Reduced  in  numbers  to  less  than  1^50  men,  they 
determined  to  abandon  all  further  efforts  of  explora- 
tion, and  constructed  a  small  fleet  of  b  >ats,  in  which 
they  embarked  on  July  2.  ir)43.  After  i^assing 
through  many  dan^rers  they  reached  the  sea  twenty 
days  later,  and  beat  their  way  westward  until  they 
reached  the  town  of  Panuco.  on  the  Mexican  coast, 
where  they  disbancled.  It  was  through  this  expedi- 
tion that  we  get  our  first  knowledge^  of  the  Missis- 
sippi river,  and  its  description  given  then  will 
answer  for  to-day. 

Monette  says :  **  The  lapse  of  three  centuries  has 
not  changed  the  character  of  the  stream.  It  was 
then  described  as  it  now  is,  as  more  than  a  mile  in 
width,  flowing  with  a  strong  current,  and  by  the 
weight  of  its  waters  forcing  a  channel  of  great  depth. 
The  water  was  described  as  being  always  nuiddy, 
and  trees  and  timber  were  continually  floating  down 
the  stream." 

While  8pain  was  attempting  the  concjuest  of  the 
Southern  country,  and  l^ngland  that  along  the  New 
Kngland  and  Middle  Atlantic  coast,  France  liad 
gained  a  foothold  in  the  extreme  North,  and  had 
founded  the  citv  of  (Juebec  as  earlv  as  lOOS. 

The  motive  which  impelled  her  was  very 
different,  however,  from  that  which  controlled  other 
powers. 

Bancroft  trulv  savs  :  ''  It  was  neither  comniercia) 
enterprise  nor  royal  ambition  wliich  carried  the 
power  of  France  into  the  heart  of  our  continent. 
The  motive  was  religion."  We  therefore  naturally 
Hnd  that  the  Jesuits  were  always  on  the  outpost  of 
French  progress.  ''  The  history  of  their  labors  is 
connected  with  the  origin  of  every  celebrated  town 
in  the  annals  of  French  America.  Not  a  river  was 
entered,  not  a  cape  was  turned,  but  a  Jesuit  led  the 
wav.'' 

In  1G69  Father  Allouez  learned  from  the  tribes  of 
Indians  on  the  southern  shores  of  Lake  Su[>erior  of  a 
great  river  further  to  the  west  called  by  them  the 
**  Mesasippi '^  orCJreat  River. 

It  was  ascertained  ''  that  it  flowed  neither  toward 
the  north  nor  toward  the  east,"  bntnot  to  what  point 
its  course  lay,  nor  into  what  sea  it  discharged. 

In  1673  an  expedition  to  discover  and  explore 
this  great  river  was  organized.  It  was  put  in  charge 
of  M.  Joliet,  of  Quebec,  and  Father  Marquette,  who 


had    aided  in    establishing  a  mission  at  the  Sault 
St  Marie. 

The  latter,  by  reason  of  his  familiarity  with  the 
natives  and  their  great  attachment  to  him,  was  well 
fitted  to  lead  such  an  enter{)rise.  '*  Such  was  the 
veneration  of  the  savages  for  this  good  man,  that  for 
years  after  his  death,  when  overtaken  in  their  frail 
bark  canoes  by  the  storms  on  Lake  Michigan,  it  is 
said  that  they  called  ujxm  the  name  of  Marquette, 
and  the  winds  ceased  and  the  waves  were  still.'' 

Tliey  turned  from  Lake  Michigan  into  Green  Bay, 
where  thev  entered  and  ascended  Fox  river.  Thence 
they  crossed  the  portage  to  the  AVisconsin,  and 
descending  it,  reached  the  Mississippi  June  17,  1678. 

They  j)assed  the  mouth  of  the  Missouri  (the 
Pekitanoni  of  the  Indians),  the  confluence  of  the 
Ohio,  and  down  the  river  1,100  miles  below  the 
point  at  which  they  had  entered  it.  They  then 
returned  and  made  known  their  discovery  amidst 
great  rejoicing,  lentil  then  no  white  man  had  seen 
the  Mississippi  since  the  fat^xl  expedition  of  De  Soto, 
one  hun<lred  and  thirtv  vears  before. 

La  Salle,  in  1670,  next  entered  the  river,  but  he 
crossed  the  portage  from  Lake  Michigan  into  the 
Illinois,  and  went  down  that  stream.  He  caused 
explorations  to  be  made  as  far  up  as  St.  Anthony's 
Falls,  and  in  1(>S2  descended  to  the  ( nil f  of  Mexico. 

He  named  the  river  ''St.  Louis,"  and  the  country, 
''  Louisiana."  Returning  to  France,  he  organized  a 
colonv  and  sailed  for  the  mouth  of  the  river,  but 
failed  to  find  it,  and  landed  at  the  Bay  of  Mata- 
gorda. While  attempting  to  reacli  the  settlement 
which  he  had  ibunded  on  the  Illinois  before  return- 
ing to  France,  he  was  slain  by  Ins  companions.  In 
16SU  I)e  Tonti  descende<l  to  the  mouth  of  the  river 
in  search  of  La  Salle,  but  hearing  nothing  of  him 
regained  the  Illinois  country.  Owing  to  continuous 
Indian  wars,  no  further  discoveries  were  made  until 
about  the  treaty  of  1700,  with  the  five  nations,  which 
is  described  as  follows  :  ''  A  written  treatv  was  made, 
to  whicli  each  nation  placed  for  itself  a  symbol — the 
Senecas  and  Onondagas  drew  a  spider;  theCayugas 
a  calumet  ;  the  Oneidas  a  forked  stick,  and  the  Mo- 
hawks a  bear."  After  this  colonies  began  to  ent^r 
the  valley  both  from  the  North  and  the  South. 

Towns  and  trading  posts  wen?  established,  espe- 
cially in  the  Illinois  country,  and  as  early  as  1712 
land  titles  and  deeds  came  into  use  to  designate  pri- 
vate acquisitions.  By  1720  a  very  considerable  trade 
had  grown  up  between  the  upper  and  the  lower 
settlements. 
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Iberville  established  a  post  at  Biloxi  in  1G99,  and 
made  repeated  explorations  of  the  lakes,  bayous  and 
tributaries  of  the  lower  river. 

The  movements  of  the  French  had  attracted  the 
attention  of  the  English  to  the  Mississippi  valley, 
and  they  dispatched  a  man-of-war  about  this  time  to 
explore  the  mouths  of  the  river.  Bienville,  a  sub- 
ordinate of  Iberville,  while  sounding  the  channel  a 
few  miles  below  the  site  of  New  Orleans,  met  this 
vessel  and  threatened  resistance  if  it  did  not  leave. 
The  vessel  departed,  though  under  protest,  and  the 
point  at  w^hich  it  turned  is  known  to  this  day  as  the 
'*  English  Turn.''  New  Orleans  was  founded  in 
1718,  and  a  surv-ey  of  the  passes  by  Pauger,  a  royal 
French  engineer,  having  shown  that  shipping  could 
be  brought  up  the  river,  it  was  made  the  principal 
depot  and  capital  of  Louisiana. 

The  commerce  of  the  valley  in  1745  is  thus  de- 
scribed :  *'  The  trade  between  the  northern  and 
southern  portions  of  Louisiana  had  greatly  aug- 
mented, as  well  as  that  from  New  Orleans  to  France 
and  foreign  countries.  Regular  cargoes  of  flour, 
bacon,  pork,  hide,  leather,  tallow,  bear's  oil  and 
lumber  were  annually  transported  down  the  Missis- 
sippi in  keel  boats  and  barges  to  New  Orleans  and 
Mobile,  whence  they  were  shipped  to  France  and  the 
West  Indies.  In  their  return  voyages  these  boats 
and  barges,  from  New  Orleans  and  Mobile,  supplied 
the  Illinois  and  Wabash  countries  with  rice,  indigo, 
tobacco,  sugar,  cotton  and  European  fabrics.  The 
two  extremes  of  Louisiana  produced  and  supplied 
each  other  alternately  with  the  necessaries  and  com- 
forts of  life  required  by  each  respectively.  The 
mutual  exchange  of  commodities  kept  up  a  constant 
and  active  communication  from  one  end  of  the 
province  to  the  other.  Boats,  barges  and  pirogues 
were  daily  plying  from  one  point  to  another,  freighted 
with  the  rude  products  of  a  new  and  growing  coun- 
try. The  great  highways  of  commerce  were  the 
deep  and  solitary  channels  of  the  Mississip{)i  and  its 
hundreds  of  tribuUiries." 

In  the  lower  country  rice,  indigo  and  tobacco  were 
the  chief  crops  at  this  time.  In  1751  sugar  cane 
began  to  be  cultivated.  The  first  sugar  mill  was 
erected  in  1758  and  proved  so  remunerative  that 
many  others  were  put  up,  and  by  1760  sugar  cane 
had  become  one  of  the  staple  crops.  Cotton  was 
grown,  but  only  in  limited  quantities  for  domestic 
consumption,  because  of  the  difficulty  in  separating 
the  lint  from  the  seed.  About  1752  a  cotton  gin 
was  invented  by  M.   Dubreuil,  which  so  facilitated 


the  process  that  cotton  growing  became  more  exten- 
sive. But  it  was  not  until  the  invention  in  1807  by 
Whitney  of  the  saw  cotton  gin  that  the  impulse  to 
cotton  growing  was  given,  which  lias  made  it  the 
chief  business  of  many  portions  of  the  South. 

Only  the  large  plantations,  however,  could  afford 
a  gin,  so  public  gins  were  set  up,  upon  which  the 
crops  of  the  small  planters  were  ginned. 

In  the  Mississippi  territory,  laws  were  passed 
requiring  all  cotton  to  be  ginned  within  four  months 
from  its  delivery.  "Cotton  receipts"  were  given, 
and  as  early  as  March,  1806,  they  were  made  nego- 
tiable by  law,  whereby  they  became  domestic  bills 
of  exchange  and  answered  the  purpose  of  a  circulat- 
ing medium. 

A  continued  struggle  had  been  progressing  for 
supremacy  in  the  Mississippi  valley  between  France, 
England  and  Spain,  with  various  and  shifting 
results,  which  need  not  be  recited  here. 

By  the  treaty  of  1783,  Great  Britain  relinquished 
to  the  United  States  everything  east  of  the  Missis- 
sippi, from  its  source  to  the  31st  parallel  of  North 
latitude,  and  at  the  same  time  it  ceded  to  Spain 
everything  east  of  the  Mississippi  and  south  of  the 
31st  parallel.  France,  in  1763,  had  ceded  to  Spain 
all  Western  Louisiana,  including  the  island  of 
Orleans. 

Thus  the  river  for  the  last  300  miles  flowed 
entirely  through  Spanish  dominions,  and  Spain 
claimed  the  exclusive  right  to  the  use  of  that  por- 
tion, and  imposed  heavy  duties  on  all  produce 
brought  down.  They  were  enforced  by  excise  offi- 
cers, supported  by  the  military,  and  every  boat  was 
required  to  land  and  submit  to  tliese  revenue  exac- 
tions. 

This  was  the  only  outlet  for  the  rapidly-growing 
West,  and  the  American  people  demanded  free  navi- 
gation as  a  natural  right,  as  well  as  through  the 
treaty  with  Great  Britain. 

In  1788,  Congress  declared  *'  that  the  free  naviga- 
tion of  the  Mississippi  is  a  clear  and  essential  right 
of  the  United  States,  and  that  the  same  ought  t-o  be 
considered  and  supported  as  such.** 

Finally,  Spain,  by  the  treaty  of  1795,  stipulated 
**  that  the  whole  width  of  said  river,  from  its  source 
to  the  sea,  shall  be  free  to  the  people  of  the  United 
Stat<)s.** 

France  had  never  approved  the  cession  to  Spain 
of  Western  Louisiana,  and  Napoleon,  by  the  treaty 
of  Ildefonso,  confirmed  in  March,  1801,  required  it 
from  Spain.     Being  involved  in  war  with  England, 
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however,  and  apprehensive  that  he  could  not  hold 
it,  by  the  treaty  of  1803,  he  sold  it  to  the  United 
States.  When  the  treaty  had  been  executed,  he 
said :  "  This  accession  of  territory  strengthens  for- 
ever the  power  of  the  United  States,  and  I  have  just 
given  to  England  a  maritime  lival  that  will  sooner 
or  later  humble  her  pride/' 

From  this  time  on,  and  especially  after  the  intro- 
duction of  steam  power,  the  commerce  of  the  river 
rapidly  increased,  and  to-day  its  valley  is  the  center 
of  wealth,  population  and  political  control. 

The  Mississippi  River  Levees. 

A  few  miles  above  Cairo  the  Mississippi  river 
breaks  through  a  spur  of  the  Ozark  mountains. 
At  some  time  in  the  remote  past  an  estuary,  which 
was  approximately  600  miles  long  and  from  25  to 
80  miles  wide,  extended  from  the  Gulf  of  Mexico  to 
this  point.  It  has  gradually  been  displaced  by  the 
sediment  brought  down  by  the  Mississippi  river  and 
its  tributaries.  This  sediment  was  of  course  depos- 
ited the  moment  the  waters  which  had  carried  it 
along  in  suspension  reached  this  arm  of  the  sea. 
Hence  the  building  up  of  the  alluvial  lands  of  the 
lower  valley  began  at  the  northern  end  of  the  es- 
tuary and,  step  by  step,  marched  down  to  the  sea. 

The  comparative  elevations  of  the  land  and  sea 
are  such  that  at  the  point  where  the  Mississippi  river 
cut  through  the  mountain  spur  above  Cairo  it  must 
have  had  a  fall  of  several  hundred  feet.  It  neces- 
sarily followed  from  this  that  the  vast  (quantities  of 
sediment  deposited  by  the  floods,  which  perpetually 
discharged  into  the  estuary,  would  in  time  drive  it 
back  and  supplant  it  by  lands  which  would  be  built 
up  far  above  the  level  of  the  sea. 

The  lands  which  ousted  the  estuary  in  tlie  manner 
described  gave  birth  to  a  dense  and  luxuriant  growth 
of  vegetation  as  soon  as  they  had  been  built  up  to  an 
elevation  above  the  sea  level.  The  waters  of  the  river 
being  insufficient  to  cover  all  the  lands  so  created, 
or  indeed,  any  considerable  portion  of  them,  excei)t 
during  the  existence  of  great  floods,  were  naturally 
concentrated  under  normal  conditions  into  a  channel 
of  their  own  making,  and  through  this  channel  made 
their  exit  to  the  sea.  When  the  floods  came  they 
found  this  channel  insufficient,  and,  overtopping  its 
banks,  spread  out  over  the  valley  in  a  thin  sheet  of 
water,  varying  in  depth  from  a  few  inches  to  a  con- 
siderable number  of  feet,  where  it  remained  until 
the  supply  from  above  ceased,  when  it  was  gradually 
drawn  back  into  the  channel,  except  as  to  certain 


parts  of  the  extreme  lower  valley  whence  it  could 
otherwise  more  directly  find  a  way  to  the  Gulf. 

The  water  of  the  river  is  more  heavily  charged 
with  silt  or  sediment  during  flood  periods  than  under 
normal  conditions.  This  sediment  is  maintained  in 
a  state  of  suspension  altogether  by  the  motion  of  the 
water.  From  this  it  follows  that  when  from  any 
cause  the  velocity  of  the  water  is  reduced  it  must 
drop  some  part  of  its  load,  and  when  it  is  entirely 
checked  it  must  drop  the  whole  of  it.  It  is  by 
virtue  of  this  law  that  the  mouths  of  all  silt-bearing 
streams  become  obstructed  by  bars,  which  seriously 
interfere  with  commerce.  The  Eads  jetties  were 
constructed  to  remove  the  shoaling  of  the  South 
Pass  of  the  Mississippi  river  resulting  from  the  prin- 
ciple stated. 

When  the  floods  come  and  the  channel  can  hold 
no  more  water  they  can  only  make  room  for  them- 
selves by  escaping  over  its  banks.  The  velocity  of 
the  water  outside  of  the  channel  is  much  less  than 
the  velocity  of  that  whicli  remains  in  the  channel, 
and  it  therefore  begins  at  once  to  part  with  its 
supply  of  sediment.  This  operation  is  hastened  by 
the  obstruction  created  by  the  trees  and  undergrowth. 
As  the  velocity  is  thus  checked,  nnturally  the  coarser 
and  heavier  particles  of  sediment  are  fii-st  dropped, 
and  the  remain<ler  is  gradually  parted  with,  until 
when  the  water  has  gone  a  considerable  distance  it  be- 
comes comparatively  clear.  For  this  reason  the  banks 
of  the  Mississippi,  and  of  all  silt-bearing  streams,  are 
higher  than  the  lands  further  back.  The  land  slopes 
awav  from  the  banks  of  the  river  so  that  the  fall  is 
about  six  or  seven  feet  to  the  mile.  It  is  thus  seen 
that  the  riv-er  when  left  to  itself  was  constantlv 
building  its  banks  higher  and  higher,  and  so  mak- 
ing its  channel  more  and  capable  of  holding  the 
floods.  In  time  if  man  had  not  made  his  appear- 
ance, and  by  his  operations  seriously  interfered 
with  the  processes  of  nature,  they  would  slowly  but 
surely  have  raised  the  banks  of  the  river  until  over- 
flows would  have  become  extremely  rare.  In  build- 
ing levees  therefore  to  prevent  the  escape  of  the 
floods,  man  is  but  imitating  nature. 

The  lands  of  the  lower  Mississippi  valley,  which 
comprise  about  o0,()00  square  miles,  are  so  extraor- 
dinarily fertile  that  they  have  attracted  attention  from 
their  earliest  discovery,  and  much  speculation,  theor- 
izing and  contention  have  for  long  been  indulged  in 
as  to  th(;  best  method  by  which  they  can  be  protected 
from  inundation  ^o  that  they  can  be  subjected  to  the 
uses  and  needs  of  man.     If  artificial  banks,  which 
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are  called  levees,  can  be  made  high  and  strong 
enough  to  restrain  the  floods,  they  furnisli  not  only 
a  sure  method  but  infinitely  the  clieapest.  The 
earliest  settlements  in  the  valley  liaving  been  made 
in  the  extreme  soutliern  portion  of  it,  ettbrt^s  to 
secure  protection  against  the  Hoods  first  began 
there.  Tn  1717  a  levee  was  built  to  protect 
the  citv  of  New  Orleans  from  overflow.  In  17.'^r) 
DePratz  siiys  that  "  the  levee  extended  from  Knglish 
Bend,  twelve  miles  below,  to  thirty  miles  above, 
and  on  both  sides  of  the  river."  In  174o  an  ordi- 
nance w-as  promulgated  *' retjuiring  the  inhabitants 
to  completi>  their  levees  by  the  1st  of  January,  1744, 
under  a  penalty  of  forfeiture  of  their  lands  to  the 
crown."  The  levee  buildin<!:  of  those  davs  was  a 
small  afiair  compared  with  that  now  going  on.  Its 
purpose  was  solely  to  protect  the  narrow  strips  of 
high  lan<l  along  the  banks  of  the  river,  as  only  thi'se 
were  occupied.  This  was  effected  by  small  levees 
along  the  river  front  and  cross-levees  nnining  back 
to  the  lower  and  uninhabited  lands.  As  the  floods 
were  allowed  to  roam  at  will  over  every  other  part 
of  the  vallev  it  was  both  easv  and  inexpensive  to 
construct  levees  sufficient  to  accomi)lish  the  very 
limited  results  intended.  Before  manv  vears  had 
elapsed,  however,  the  richness  of  these  alluvial  lands 
had  attracted  quite  a  large  population,  and  the 
levees  were  rapidlv  extended  until  bv  IS.IS  nearlv 
the  whole  basin  was  leveed.  Between  1S«>1  and 
1805,  neglect  and  the  ravages  of  war  destroyed  tlie 
greater  part  of  this  work,  but  with  the  return  of 
peace  it  was  promptly  taken  up  again  and  has  ever 
since  been  prosecuted  with  more  or  less  vigor.  Until 
18S2  every  dollar  expended  on  this  work  had  been 
raised  by  taxation  of  those  dwelling  in  the  valley. 
In  1870  the  Mississippi  Kiver  Conmiission  was  cre- 
ated by  Congress  and  charged  with  in(pnring  into 
the  best  methods  of  i]n])roving  the  river  for  naviga- 
tion purposes,  and  for  the  prevention  of  overflows. 
In  1882  it  allotted  $1,300,000  to  be  expended  in 
closing  the  crevasses  made  in  the  levees  by  the  great 
flood  of  1882.  This  was  the  first  money  ever  expended 
by  the  Government  in  levee  building.  This  act  of  t  he 
Commission  greatly  excite<l  the  hopes  of  the  people  of 
the  valley  and  aroused  them  to  efforts  which  may 
well  be  described  as  stupendous.  Since  that  dato 
about  $27,000,000  have  been  expended  in  the  con- 
struction of  levees.  Of  this  the  Government  has  pro- 
vided about  $12,000,000  and  the  people  of  the 
valley  about  $15,000,000.  When  the  flood  of  1897 
broke  ui)on  us  there  were  about  1,300  miles  of  levef^s. 


None  of  these  levees  were  of  the  dimensions  regarded 
l»y  the  engineers  as  necessiiry  to  withstand  such  a 
flood  as  that  of  1882,  and  a  considerable  part  of  the 
St.  Francis  front  was  not  leveed  at  all.  We  had 
hoped  that  such  a  flood  as  that  wouM  not  come,  at 
least  until  we  were  better  prepared  to  cope  with  it, 
but  we  were  disappointed.  The  flood  of  1897  ex- 
ceeded that  of  1SS2.  Judged  by  duration  and 
height  combined  it  h  is  no  e<[ual.  On  March 
25th  it  reached  its  highest  stage  at  Cairo,  which 
was  o\j\  on  the  gauge.  The  highest  gauge  rea<l- 
ing  before  recorded  was  52.02,  reached  by  the 
flooil  of  ISS:*)  on  iH'bruai'v  27th.  That  floo<l  was  so 
short,  however,  that  in  no  other  resj)ect  can  it  \k' 
(•omi)ared  with  that  of  1897.  The  magnitude  <>f  the 
flood  of  lS!i7  eau  best  be  appreciated  from  the  fact 
that  it  nraeticallv  stood  for  thirtv-three  davs  at 
Cairo  at  and  over  49  feet  on  thi^  gauge.  Th(»  levee 
svstem  l)eing  verv  nmch  stron^icr  and  more  exten- 
sive  than  ever  before,  the  Mood  eU'vation  all  along 
the  river  was  greater  tlian  during  any  previous 
floods.  This,  of  coui^^e,  was  to  be  ex[)ected.  The 
levees  along  the  St.  Francis  basin  were  so  incomplete 
that  in  many  places  the  water  broke  through  or  ran 
over  them.  SevcM-al  creva.sses  occurred  on  the  Ar- 
kansas sidr  above  the  mouth  of  the  White  river, 
and  four  or  five  along  the  front  of  the  Yazoo  basin. 
Between  tlu'  mouth  of  the  White  river  and  a  point 
nearly  opposite  A'icksburg  where  the  Briggs  cn^vasse 
oecuri'cd,  there  was  no  break  on  the  west  side.  One 
other  break,  a  nearly  harmless  one,  occurred  in  the 
Tensas  line,  and  a  small  one,  which  was  promptly 
closed,  occurred  just  below  Baton  Rouge.  The  total 
length  of  levee  destroyed  was  8.7  miles,  being  but 
.().*)  of  1  per  cent,  of  the  whole  work. 

The  increasing  strength  of  the  levees  will  be  best 
understood  by  a  comparison  of  the  loss  inflicted  upon 
them  by  ]»revi()us  floods.  In  18S2  the  total numln'r 
of  crevasses  in  the  levees  was  2S4,  aggregating  5().09 
miles  in  width.  In  1SS3  the  number  of  crevasses 
was  224,  with  an  aggregate  width  of  34.1  miles.  In 
1884  the  crevas.H's  numbered  204,  aggregating  10.04 
miles  in  wi<lth.  In  1S90  the  total  numl)er  of  cre- 
vasses was  23,  aggregating  4]  miles  in  width. 

In  lSi)7  but  little  over  one-third  of  all  the  alluvial 
lands  from  Cairo  to  the  Gulf  were  inundated.  This 
includes  the  lands  in  the  St.  Francis  basin,  which 
should  not  be  taken  into  account  in  estimating  the 
protection  aflbrded  by  the  levee  system,  inasmuch 
as  quite  one-third  of  its  front  had  not  been  levied 
at  all. 
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No  man  can  say  that  our  levee  system,  incom- 
plete though  it  is,  has  not  afforded  a  vast  amount  of 
protection,  or  justly  draw  from  the  experience  of  the 
past  the  conclusion  that  it  is  not  within  the  power 
of  man  to  build  levees  strong  enough  to  absolutely 
restrain  the  floods.  To  my  mind  the  work  pre- 
sents no  engineering  difficulties,  and  supported  by 
ample  funds,  I  liave  no  doubt  that  it  would  be 
speedily  finished.  All  of  the  engineers  who  have  ever 
been  connected  with  it,  whether  local  or  members  of 
the  Army  Corps,  are  of  one  mind  in  this  regard.  If 
protection  cannot  be  afforded  by  levees,  it  cannot  be 
had  at  all,  and  if  it  cannot  be  had  all  of  the  l)ack  lands 
— and  they  con.stituto  the  greater  part — must  be  aban- 
doned. If  they  nnist  be  subjected  to  perpetual  recur- 
ring overflows  they  cannot  be  inhabited.  The  losses 
accompanying  overflows,  the  uncertainty  of  making 
crops  after  they  have  subsided,  the  sickness  likely  to 
follow  them,  and  the  great  inconveniences  always  at- 
tending them  would  gradually,  perhaps,  but  never- 
theless surely,  cause  their  abandonment.  The  min- 
imized population  and  production  thus  caused,  to- 
gether with  the  interruption  of  traffic,  would  certainly 
drive  the  railroads  out.  Thoughtful  men  understand 
all  this,  and,  undeterred  by  croakers  and  occasional 
disasters,  will  press  forward  bravely  in  the  future, 
as  they  have  done  in  the  past,  and  never  lay  <lown 
their  arms  until  the  battle  has  been  fought  and 
won. 

Much  has  been  said  about  the  outlet  plan.  1  do 
not  intend  to  point  out  the  many  serious  olyections 
to  it.  It  is  well,  however,  to  invite  attention  to  one 
or  two  facts.  The  first  point  below  Cairo  where  a 
real  outlet  can  be  had  is  at  the  head  of  the  Atcha- 
falava  river.  Bv  real  outlet  I  mean  such  a  drawintr 
ott'of  water  from  the  main  channel  as  that  it  will 
not  return  to  it  again,  but  find  its  way  to  the.  sea  by 
some  other  route.  It  is  a  misnomer  to  speak  of  the 
overflow  of  water  into  the  St.  Francis  basin  or  the 
Yazoo  basin  as  an  outlet,  inasmuch  as  it  returns  to 
the  river  again,  in  the  former  case  at  the  mouth  of 
the  St.  Francis  river,  and  in  the  latter  at  the  A'icks- 


burg  hills.  In  my  Judgment,  except  in  the  case  of 
floods  shorter  and  quicker  than  any  I  have  knowl- 
edge of,  so  that  the  flood  wave  would  pass  ot:  before 
the  overflow  water  in  such  basins  as  I  have  referred 
to  could  return  to  the  river,  no  relief  can  be  had  in 
that  direction.  Even  real  outlets  do  not  give  appre- 
ciable relief  above  them.  In  1890  a  crevasse  occurred 
in  the  levee  at  Nita,  La.,  on  the  east  bank,  about  60 
miles  above  New  Orleans.  It  w^as  3,000  feet  wide 
and  15  feet  deep,  and  actual  measurement  showed 
that  it  carried  off  400,000  cubic  feet  of  water  per 
second,  which  ecjualed  30  per  cent,  of  the  entire 
discharge  of  the  river  immediately  above  the  cre- 
vasse. Not  one  drop  of  wat^r  going  through  it  ever 
returned  to  the  river.  Here  we  had  an  ideal  oppor- 
tunity to  test  the  efficacy  of  outlets  as  a  means  of 
lowering  the  flood  surface.  The  flood  elevation  was 
lowered  a  foot  and  a  half  immediately  below  the 
crevasse,  and  one  foot  at  New  Orleans,  60  miles 
below,  while  at  Placjuemine,  oO  miles  above,  no 
effect  whatever  was  produced. 

Levee  building  offers  the  only  relief  according  to 
my  undei-standing  of  the  problem,  though,  being 
but  a  layman,  I  would  not  set  my  judgment  up 
against  the  engineei^s,  and  am  willing  to'  follow 
whithersoever  they  lead.  The  magnitude  of  the 
work,  however,  is  such  that  it  can  only  be  accom- 
plished by  the  strong  arm  and  abundant  resources 
of  the  Federal  Government,  an<l  the  dwellers  in  the 
Great  \'alley  should  be  satisfied  with  nothing  short 
of  absolute  National  control  of  the  whole  (juestion. 
Abundant  grounds  could  be  assigned  if  space  and 
time  would  [)erniit  it,  upon  which  they  can  safely 
])ase  the  claim  that  it  istlie  dutv  of  the  Govern- 
ment  to  come  to  their  rescue.  If  the  General  Gov- 
ernment should  assume  entire  control  and  supply 
its  engineers  with  requsite  means,  we  should  soon 
see  magnificent  lines  of  levee,  properly  located, 
carefully  constructed,  constantly  repaired  and 
guarded,  behind  which  the  people  ot  the  valley 
could  make  their  homes  and  sow  and  harvest  their 
crops  in  peace  and  safety. 
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THE  MISSISSIPPI  RIVER 

SOME  CONSTITUTIONAL  AND  LEGAL  ASPECTS  OF  THE  QUESTION 


By  Justice  N.  C.  BLANCHARD,  of  Louisiana  Supreme  Court 


THE  Mississippi  river  is  the  great  sewer  of  our 
country.  It  drains  the  waters  that  fall  upon 
more  than  twenty-five  States  of  the  Union.  p]ven 
the  rain  that  falls  upon  the  w^estern  portion  of  the 
St^te  of  New  York  finds  its  way  to  the  Gulf  of 
Mexico  through  the  soil  of  Louisiana.  Steamboats 
have  penetrated  as  far  as  the  town  of  Olean,  in  the 
State  of  New  York,  away  up  on  the  Alleghany  river, 
which  in  turn  pours  into  the  Oliio,  which  in  turn 
empties  into  the  Mississippi  and  then  into  the  Gulf. 

And  far  from  that  point — away  to  the  westw^ard 
beyond  Fort  Benton,  in  Montana,  or  to  the  tops  of 
the  Rocky  Mountains — this  great  drainage  basin 
extends. 

From  above  the  Canadian  line  on  the  north,  to  the 
sun-kissed  waves  of  the  Mexican  gulf  on  the  south, 
the  rainfall  of  nearlv  one-half  of  the  entire  northern 
portion  of  the  American  continent  finds  its  way 
through  the  State  of  Louisiana  to  the  sea. 

The  Mississippi  river  is  too  great  a  national  feature 
of  our  country  to  be  handled  by  any  State  or  aggre- 
gation of  States.  No  other  power  than  that  of  the 
National  Government  is  potential  enough  to  take  it 
in  hand  and  make  it  perform  its  two-fold  function  of 
affording  a  national  highway  for  the  commerce  of 
the  Republic  and  of  discharging  its  flood  waters 
safely  into  the  Gulf  of  Mexico. 

The  river  is  the  property  of  the  Federal  Govern- 
ment. It  is  its  property  in  the  sense  that  its  juris- 
diction over  it  is  paramount  to  that  of  the  States 
w^hich  border  upon  it.  The  States  cannot  say  what 
shall  be  done  with  the  river  or  to  it,  nor  how  it 
shall  be  treated.  They  are  not  permitted  to  divert 
it,  nor  change  its  course,  nor  to  injure  or  interfere 
with  its  navigation. 

Suppose  Congress  should  withhold  its  hand  and 
its  money,  and  do  nothing  adequately  towards 
restraining  the  flood  waters  of  the  river  and  prevent- 
ing inundations.  In  default  of  such  action  by  the 
General  Government  the  right  of  self-preservation 
arises,  and  the  States  and  individuals  in  the  valley 


are  themselves  entitled  to  take  the  matter  in  hand 
and  resort  to  such  means  as  they  may  devise  to  con- 
trol the  flood  discharge  of  the  river  for  their  own 
protection  and  for  the  protection  of  their  property. 
Suppose,  then,  that  the  dwellers  in  the  lower  valley 
of  the  river,  despairing  of  adequate  Congressional 
action,  should  resort  to  the  plan  of  opening  innu- 
merable outlets  all  along  the  line  of  the  river  in 
every  direction  available,  on  the  idea  advanced  by 
some,  but  denied  by  the  best  authority,  that  outlets 
contribute  to  the  prevention  of  floods.  They  might 
so  dissipate  and  scatter  the  waters  of  the  river  by 
means  of  these  outlets  that  the  navigable  character 
of  the  great  stream  might  be  seriously  impaired,  if 
not  entirely  lost  or  destroyed.  Suppose  they  were 
attempting  such  a  thing,  would  not  the  strong  arm 
of  the  Federal  Government  ba  exerted  to  prevent 
it?  Would  not  Congress  say:  *' You  shall  not 
construct  works  or  so  treat  the  Mississippi  river  as 
to  destroy  its  navigable  character?  "  Undoubtedly. 
When  Mr.  Jefferson  acquired  the  territory  known  as 
Ijouisiana  from  France  the  great  and  controlling 
idea  actuating  that  acquisition  was  that  the  Ameri- 
Ciin  Union  should  control  the  entire  country  through 
which  flows  the  Mississippi  river,  in  order  that  the 
river  might  be  forever  open  as  a  great  highway  for 
the  commerce  of  the  world. 

The  United  States,  then,  is  interested  in  preserving 
the  navigable  character  of  the  river,  and  must  neces- 
sarily check,  by  legislation  or  other  means,  the  con- 
struction of  works  that  may  be  designed  to  destroy,  or 
which  might  have  the  effect  of  destroying,  its  navi- 
gation. But  could  the  Government  do  this  without, 
in  justice  and  fairness,  assuming  the  obligation  it- 
self of  so  curbing  and  restraining  the  river  as  to  give 
a  safe  and  easy  discharge  of  its  flood  waters?  The 
question  admits  of  but  one  answer  :  It  could  not. 

It  has  been  doubted  by  some  that  there  is  consti- 
tutional authority  in  Congress  to  appropriate  public 
funds  t<j  pi-event  the  floods  of  the  river. 

The  constiiuiional  auiHonty  w  appropriate  money 
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for  purposes  of  channel  improvement  of  the  river  to 
benefit  navigation  is  not  denied,  under  the  power 
vested  in  Congress  by  the  Constitution  to  regulate 
connnerce  ;  but  it  has  been  denied  that  there  is  war- 
rant in  the  Constitution  for  Congress  to  go  further 
and  appropriate  money  for  the  direct  purpose  of  re- 
strainiiiij:  the  flood  waters  of  the  river. 

While  somewhat  of  a  strict  constructionist  of  the 
Constitution,  I  have  no  trouble  in  deducing  author- 
ity from  that  instrument  justifying  Congress  in  ap- 
propriating funds  for  the  two-fold  purpose  of  improv- 
ing the  navigation  of  the  river  and  of  restraining  its 
Hood  waters. 

An  enemy  invades  us.  Our  people  fly  to  arms. 
Points  of  defence  are  strengthened.  The  eye  of 
strategy  selects  other  points  to  be  fortified  and  de- 
fended. Congress  votes  the  money  and  immediately 
long  lines  of  breastworks  guard  our  frontier  wliere 
attack  is  apprehended. 

But  here  is  an  enemy  who  comes  in  the  form  of 
raging  waters,  sweeping  down  in  resistless  might 
from  the  North  upon  the  sunny  valleys  of  the  West 
and  South,  bringing  devastation,  destruction,  death. 
He  raids  through  the  country,  rioting  in  ruin,  and 
millions,  panic-stricken,  flee  at  his  approach,  leav- 
ing their  all  to  be  swallowed  up  in  the  wild  vortex 
of  destruction.  The  wasting  presence  lasts  but  a 
couple  of  months,  but  in  that  time  there  has  been  a 
destruction  of  property,  present  and  prospective, 
equal  in  value  to  many  millions  of  dollars.  {See 
nigravings  of  crevasses.) 

It  is  the  duty  of  Congress  to  say  to  these  people 
who  have  so  often  experienced  the  disasters  of  inun- 
dation that,  even  as  we  would  erect  breastworks  on 
our  frontier  to  repel  the  threatened  invasion  of  a 
warlike  foe,  so  will  we  build  levees  along  the  great 
river  to  beat  back  its  surging  waters,  threatening 
destruction  well-nigh  equal  to  what  a  human  enemy 
could  inflict. 

But,  it  may  be  argued,  the  delegation  of  power  to 
Congress  to  **  repel  invasions,  to  protect  the  States 
against  invasion,"  has  reference  to  a  human  foe.  I 
grant  that  this  is  the  usual  and  ordinary  meaning 
or  significance  given  to  the  term,  and  it  is  likely 
that  the  framers  of  the  Constitution  had  in  contem- 
plation a  human  foe  when  they  inserted  that  clause. 
The  connection,  too,  in  which  it  is  used  gives  addi- 
tional weight  to  the  argument.  But  still,  the  power 
conferred  by  the  words  "  repel  invasions,'*  by  the 
clause  "  The  United  States  *  *  *  shall  protect  each 
of  them  (the  States)  against  invasion,"  is  a  general 


one,  and  might  well  and  reasonably  include  defend- 
ing the  country  against  danger  or  harm  of  any  kind. 

Suppose  some  monster,  like  the  fabled  dragon  of 
ancient  times,  were  to  rise  up  out  of  the  deep  and 
invade  the  land,  spreading  devastation,  destruction, 
pestilence  and  death  around  him.  Does  any  one 
doubt  the  constitutional  power  and  duty  of  Congress 
to  '*  repel  "  his  invasion,  to  bring  the  strong  arm  of 
the  Government  to  bear  against  him,  to  make  war 
upon  and  kill  and  destroy  him  ?  I  think  not.  And 
yet,  there  are  those  to  be  found  who  deny  to  Con- 
gress the  power  to  *^  repel  "  the  invasion  of  waters, 
to  throttle  this  monster  of  inundation  whose  period- 
ical visitation  of  the  fairest  portion  of  our  country  is 
but  the  recurring  occasion  for  a  carnival  of  waste, 
ruin,  rapine. 

The  Constitution  (Art.  IV,  Section  3)  provides : 

*'  That  Congress  shall  have  power  to  dispose  of  and 
make  all  needful  rules  and  regulations  respecting 
the  territory  or  other  property  belonging  to  the 
Tnited  States." 

In  the  Gratiot  case  (14  Petei-s,  537)  the  Supreme 
Court  of  the  United  States,  construing  the  above 
clause,  said  : 

*•'  The  term  '  territory,'  as  here  used,  is  merely  de- 
scriptive of  one  kind  of  property,  and  is  equivalent  to 
the  word  '  lands.*  And  Congress  has  the  same  power 
over  it  as  over  any  other  property  belonging  to  the 
United  States ;  and  this  power  is  vested  in  Congress 
without  limitation." 

In  the  case  of  McCulloch  vs.  Maryland  (4  Wheaton, 
422)  the  Chief  Justice,  as  the  organ  of  the  court, 
speaking  of  this  clause  of  the  Constitution  and  the 
powers  of  Congress  growing  out  of  it,  applies  it  to 
territorial  governments,  and  says  all  admit  their  con- 
stitutionality. 

Story  says  (volume  2,  page  228) : 

"  No  one  has  ever  doubted  the  authority  of  Con- 
gress to  erect  territorial  governments  within  the  ter- 
ritory of  the  United  States,  under  the  general  lan- 
guage of  the  clause  *  to  make  all  needful  rules  and 
regulations.' 


>  )> 


He  continues  : 

'*  The  power  is  not  confined  to  the  territory  of  the 
United  States,  but  extends  to  *  other  property  be- 
longing to  the  United  States*;  so  that  it 'may  be 
applied  to  the  due  regulation  of  all  other  personal 
and  real  property  rightfully  belonging  to  the  United 
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States.     And  to  it  lias  been  constiuitlv  understood 
and  acted  on." 

Now,  then,  if  the  Mississippi  river  is  the  property 
of  the  General  Government,  it  is  as  much  subject  to 
"  regulation  "  as  the  landed  property  or  territory  of 
tlie  United  States.  And  this  power  to  regulate  in- 
cludes curbing,  controlling,  restraining  the  river 
within  its  own  proper  metes  and  bounds  by  means 
of  levees,  dikes,  or  other  \vorks,  as  Congress  may,  in 
its  discretion,  see  proper  to  adopt,  for,  in  the  lan- 
guage of  the  Gratiot  case,  "  this  power  is  vested  in 
Congress  without  limitation." 

But  it  may  be  denied  that  the  Mississippi  river  is 
the  property  of  the  United  States  in  the  sense  that 
Congress  may,  under  the  power  to  regulate,  direct 
the  construction  of  works  to  restrain  its  \vaters 
within  their  proper  channel. 

The  Mississippi  river  is  a  great  national  highway. 
It  belongs  as  much  to  the  United  States  as  would  a 
great  trunk  Hne  of  railroad  that  had  been  con- 
structed, stocked  and  was  being  operated  by  the 
Government.  In  the  Act  of  Congress  enabling  the 
people  of  Louisiana  to  form  a  constitution  there  is  a 
provision  that  the  Stato  Convention  sliall  **  pass  an 
ordinance  providing  that  the  river  Mississippi  and 
the  navigable  rivers  and  waters  leading  into  the 
same  or  into  the  Gulf  of  Mexico  shall  be  common 
highways  and  foreyer  free,  as  well  to  the  inhabi- 
tants of  the  said  State  as  to  other  citizens  of  tlie 
United  States."  And  in  the  Act  for  the  admission 
of  Ix)uisiana,  the  above  provision  as  to  the  naviga- 
tion of  the  Mississippi  is  made  one  of  the  funda- 
mental conditions  of  admission.  Similar  conditions 
were  likewise  imposed  upon  the  admission  of  the 
States  of  Mississippi,  Missouri  and  Arkansas. 

In  the  case  of  The  United  States  vs.  The  New  Bed- 
ford Bridge  (Woodbury  &  Minot's  Reports,  421), 
Mr.  Justice  Woodbury  used  the  following  language  : 

"  For  purposes  of  foreign  commerce  and  of  that 
from  State  to  State,  the  navigable  rivers  of  the 
whole  country  seem  to  me  to  be  within  the  jurisdic- 
tion of  the  General  Government,  with  all  the  powers 
over  them  for  such  purposes  (whenever  they  choose 
to  exercise  them)  which  existed  previously  in  the 
States  or  now  exist  with  Parliament  in  England." 

In  the  case  to  Corficld  vs,  Coryell  (4  Washington 
Circuit  Court  Reports,  379),  Mr.  Justice  Washington 
said  : 

"  The  Grant  to  Congress  to  regulate  commerce  on 


the  navigable  waters  belonging  to  the  several  States 
renders  those  waters  the  jjublic  property  of  the 
United  States  for  all  purposes  of  navigation  and  com- 
mercial intercourse,  subject  only  to  Congressional 
regulation." 

And  in  the  case  of  Gilnian  vs.  Philadelphia  (3 
Wallace,  724),  it  was  said  : 

"  The  power  to  regulate  commerce  comprehends 
the  control  for  that  purpose  and  to  the  extent  neces- 
sary of  all  the  navigable  waters  of  the  United  States 
which  are  accessible  from  a  State  other  than  those  in 
which  they  lie.  For  this  purpose  they  are  the  pub- 
lic property  of  the  nation,  and  subject  to  all  the  re- 
quisite legislation  of  Congress.  This  necessarily 
includes  the  power  to  keep  them  open  and  free  from 
any  obstruction  to  their  navigation,  interposed  by  the 
States  or  otherwise ;  to  remove  such  obstructions 
when  they  exist,  and  to  provide  by  such  sanctions  as 
they  may  deem  proper  against  the  recurrence  of  the 
evil,  and  for  the  punishment  of  offenders.  For  these 
purposes  Congress  possesses  all  the  powers  which  ex- 
isted in  the  States  before  the  adoption  of  the  Na- 
tional Constitution,  and  which  have  always  existed 
in  the  Parliament  in  England.  It  is  for  Congress  to 
determine  when  its  full  power  shall  be  brought  into 
activity,  and  as  to  the  regulations  and  sanctions 
which  shall  be  provided." 

It  cannot,  therefore,  be  doubte<l  that  the  river,  for 
all  practical  i)urposes,  is  the  property  of  the  General 
(fovernment  and  subject  to  its  "  regulation," 
whether  as  respects  prescribing  rules  for  governing 
the  commerce  and  traffic  which  make  use  of  it  as 
a  highway,  or  as  respects  controlling  it  in  the  sense 
of  denying  the  dominion  and  jurisdiction  of  the 
States,  or  other  powers ;  or  as  respects  preventing 
the  river  from  rising  ap  out  of  its  customary  chan- 
nel and  spreading  over  the  country. 

It  may  be  objected  by  some  that  should  the  Fed- 
eral Government  provide  the  w^ays  and  means  for 
the  construction  of  an  adequate  levee  system  for  the 
protection  of  the  alluvial  valley  of  the  river,  inas- 
much as  these  levees  will  have  to  be  constructed  on 
the  banks  over  which  the  jurisdiction  of  the  States 
respectively  extend,  contention  may  arise  between 
the  State  government  and  the  National  Government 
on  this  point ;  that  the  State  government  might 
deny  the  right  of  the  National  Government  to  con- 
trol the  levees,  to  protect  them  after  constructing 
them,  and  that  the  question  thus  raised  may  become 
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a  fruitful  source  of  trouble  between  the  sovereignty 
vested  in  the  ^Uxtc  and  that  reposing  in  tlie  Federal 
Government. 

That  trouble  niav  ever  arise  on  this  score  is  a 
conjecture  so  remote  as  to  be  unwortliy  of  serious 
consideration.  What  there  is  mav  be  easilv  obvi- 
ated  by  the  insertion  in  the  act  of  appropriation  of 
a  clause  that  there  should  be  no  expenditure  of 
money  within  the  territorial  limits  of  a  State  until 
the  State  shall  have  ceded  to  the  National  Govern- 
ment the  right  to  control  and  protect  the  public 
works  to  be  constructed. 

Louisiana  has  already  done  this  in  Art.  215  of  her 
Constitution  of  1879,  and  Art.  240  of  her  (\)nstitu- 
tion  of  1898  (the  present  one).  Full  authority  is 
given  the  National  Government  to  construct  such 
public  works  along  the  Mississippi  river  as  Congress 
may  see  proper  to  order,  and  the  control  of  the  same 
after  their  construction  is  ceded  to  the  National 
(iovemment. 

The  State  of  Louisiana,  in  incorporating  this 
grant  of  authority  in  her  organic  law,  recognized 
what  is  now  generally  conceded,  viz,  that  there  is 
no  power  competent  to  handle  the  questions  pre- 
sented by  this  great  river  save  that  of  the  l^'ederal 
Government.     No  State  can  do  it  : 

First.  Because  the  work  is  too  vast,  too  costly 
for  any  State  through  w^iich  the  river  runs  to  un- 
dertake it. 

Second.  Because  any  State  attempting  it  would 
be  circumscribed  by  its  own  territorial  limits. 

Third.  Because  the  river,  being  the  property  of 
the  United  States,  Congress  alone  has  power  under 
the  grant  to  *'  make  all  needful  rules  and  regulations 
respecting  the  territorj' and  other  property  belonging 
to  the  United  States,**  to  say  what  works  shall  be 
done  or  plans  adopted  for  its  regulation. 

Under  the  authority  '*  to  establish  post-oftices  and 
post-roads"  the  Government  of  the  United  States 
has  established  thousands  of  the  former  in  the  al- 
luvial valleys  of  the  Mississippi  and  its  tributaries, 
and  provided  a  perfect  network  of  the  latter. 
Daily  over  thousands  of  miles  of  roadway  and  rail- 
way and  water-way  in  the  great  valley  is  the  United 
States  mail  carried,  supplying  innumerable  j)ost- 
offices  and  afibrding  facilities  indispensable  for  the 
dissemination  of  intelligence,  for  the  diffusion  of  the 
market  reix)rts,  the  crop  and  commercial  reports, 
and  the  news  generally  so  absolutely  needed  for  the 
velfare,  the  happiness  and  the  prosperity  of  the 
people  and  the  country. 


Millions  of  money,  besides  great  lalx)r  and  much 
valuable  time,  have  been  expended  in  building  up 
and  perfecting  this  system,  which  in  the  normal 
state  of  the  country  moves  with  the  precision,  ease 
and  regularity  of  well-ordered  machinery.  But 
I)eriodieally  the  great  river  swells  up  out  of  its  banks 
and  becomes  a  great  inland  sea,  producing  an  al> 
normal  condition  of  affairs,  and  disiirrangin<r,  stojv 
ping,  destroying  for  the  tiin(»  being  the  postal  service, 
the  transportation  and  delivery  of  the  mails. 

On  our  statute-books,  as  the  enactments  of  Con- 
gress, stand  stringent  j>enal  lawsdenouncing  jKjnalties 
against  any  and  all  who  shall  willfully  imix?de,  in- 
terfere with  or  stop  the  mails  ;  and  the  courts  of  the 
United  States  hold  sittings  all  over  the  valley  to  in- 
force  these  laws. 

But  here  is  a  great  convulsion  of  nature,  asitw^ere, 
that  stops  not  one  mail  but  a  thousand,  that  breaks 
up  not  one  post-office  but  hundreds,  and  against 
which  the  courts  and  the  criminal  laws  for  the  pro- 
tection and  security  of  the  mails  avail  nothing. 
[See  ew/rarlnf/s.)  To  prevent  a  continuance  of  this 
is  the  strong  arm  of  the  Government  powerless? 
No.  Scientific*,  wise,  experienced  men,  who  have 
made  a  study  of  the  river  and  its  i)hcnomena,  of  the 
laws  of  its  currents,  and  of  tlie  conditions  that  affect 
it,  say  no !  They  have  pointed  out  how  these 
destructive  floods  may  be  avoided,  and  thus  how"  the 
mails  of  the  United  States,  their  carriage  and  deliv- 
ery, may  be  protected. 

Now,  then,  does  any  one  doubt  that  from  the  au- 
thority **  to  estiiblish  post-offices  and  post-roads*' 
flows  not  only  the  power  but  the  duty  to  protect 
them  ?  No  reasonable  man  can  doubt  it.  No  law- 
yer will  hesitate  for  an  instant  to  declare  that  the 
power  to  protect  is  incidental  to  the  power  to  estab- 
lish. The  constitutionality  of  tlie  laws  denouncing 
penalties  against  the  stoppage  of,  or  interference  with, 
the  mails  has  never  l)een  doubted,  yet  they  were  en- 
acted for  tlie  protection  of  the  mails,  and  depend  for 
their  validity  upon  the  power  to  protect  being  inci- 
dental to  the  power  to  establish.  Says  the  Supreme 
Court  of  the  United  States,  in  4  Wheaton,  417: 
*'  This  ])ower  (to  establish  j)ost-offices  and  post-roads) 
is  executed  by  the  single  act  of  making  the  establish- 
ment. lUit  from  this  has  been  inferred  the  power 
and  duty  of  carrying  the  mail  along  the  post-road 
from  one  post-oflice  to  another.  And  from  this  im- 
])lied  powder  has  again  been  inferred  the  right  to  pun- 
ish those  who  steal  letters  from  the  post-office  or  rob 
the  mail.     It  may  be  said  with  some  plausibility  that 
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the  right  to  carry  the  mail  and  to  punish  those  who 
rob  it  is  not  indispensably  necessary  to  the  establish- 
ment of  a  post-office  and  post-road.  This  right  is 
indeed  essential  to  the  beneficial  exercise  of  the 
power,  but  not  indispensably  necessary  to  its  exist- 
ence. 

No  one  doubts  or  denies  the  riglit  or  power  of  the 
(Government  to  punish  the  robber  of  the  mails.  Is 
it  not  just  as  legitimate,  just  as  constitutional,  to  pro- 
tect against  the  ravages  of  water  as  against  the 
knavery  of  the  robber  ? 

The  power  of  Congress  to  regulate  commerce  in- 
cludes the  regulation  of  intercourse  and  navigation. 
(18  Howard,  421.) 

Commerce  undoubtedlv  is  traffic  ;  but  it  is  some- 
thing  more.  It  is  intercourse.  It  describes  the 
commercial  intercourse  between  nations  and  j)arts 
of  nations  in  all  its  branches,  and  is  regulated  by 
prescribing  rules  for  carrying  on  that  intercourse. 
(Story,  Vol.  2,  p.  4.) 

This  power  to  regulate  commerce  is  a  very  gen- 
eral one,  and  a  wide  latitude  of  construction  has 
been  given  it. 

If  a  levee  system  tends,  in  any  appreciable  degree, 
to  afford  ease  and  safety  to  commerce,  to  intercouree 
which  is  essential  to  the  carrying  on  of  commerce, 
then  appropriations  of  money  by  Congress  to  con- 
struct and  maintain  such  a  system  finds  abundant 
justification  in  this  grant  of  power. 

That  it  does  afford  ease  and  safety  to  commerce 
we  have  the  declaration  of  the  River  Commission  in 
repeated  reports  to  Congress,  as  well  as  the  state- 
ments of  individual  members  of  the  commission 
before  the  committees  of  Congress.  These  say  that 
the  levees  give  safety  and  ease  to  navigation  and 
promote  and  facilitate  commerce  and  trade  by  estab- 
lishing banks  or  landing  places  above  the  reach  of 
floods,  upon  which  produce  may  be  placed  while 
awaiting  shipment,  and  where  steamboats  and  other 
craft  may  land  in  time  of  high  water. 

If  the  Federal  Government  can  legitimately  ex- 
pend millions  in  affording  facilities  to  commerce  by 
improving  the  low-rrater  navigation  of  rivei*s,  by 
parity  of  reasoning  it  may  just  as  legitimately  ex- 
pend millions  in  improving  the  high  water  naviga- 
tion of  rivers  like  the  Mississippi,  liable  to  overflow 
their  banks. 

By  the  navigation  of  rivers  is  meant  not  alone 
the  passage  of  steamers  and  other  craft  up  and 
down,  but  in  a  larger  sense  it  includes  likewise 
facilities  for  landing  along  the  rivers  for  the  loading 


and  unloading  of  cargoes,  the  taking  on  and  )»utting 
off"  of  passengers,  etc.  In  other  words,  it  embraces 
the  affording  of  all  needful  facilities  for  intercourse, 
trade,  traffic,  and  commerce,  besides  the  width, 
depth,  and  extent  of  water  requisite  for  the  safe  pas- 
sage of  boats. 

Again,  navigation  is  only  one  of  the  elements  of 
commence.  It  is  an  element  of  commerce  because 
it  affords  the  means  of  transporting  merchandise 
and  the  products  of  the  country,  the  interchange  of 
which  is  commerce  itself  The  river  is  but  an 
instrument  of  commerce. 

The  power  to  regulate  commerce  is  a  power  to 
regulat(»  the  instruments  of  commerce.  (Gray  vs. 
Clinton  Bridge,  IH  American  Law  Register,  152.) 

It  extends  to  the  persons  who  conduct  it  as  well 
as  to  the  instruments  used.  (Cooley  vs.  Board  of 
Wardens,  12  Howard,  310.) 

The  commerce  of  the  river  and  the  commerce 
across  the  river  are  both  commerce  among  the  States, 
and  may  be  regulated  by  Congress,  and  should  be 
regulated  by  that  body  when  any  regulation  is  nec- 
essary.    (16  American  Law  Register,  154.) 

It  is  now  conceded  that  Congress,  under  the  com- 
mercial clause,  may  regulate  railroads.  May  it  not 
also  regulate  the  Mississippi,  a  national  highway 
and  an  instrument  which  commerce  makes  use  of, 
so  as  to  prevent  it  disturbing  the  commerce  and  in- 
tercourse going  on  by  rail  and  by  highway  in  its 
vallev  ? 

The  term  ''  to  regulate  commerce  "  gives  the  power 
to  restrain  the  destructive  force  of  the  thing  used  by 
commerce  in  its  transactions.  It  is  an  incongruity 
to  say  that  Congress,  in  the  exercise  of  that  power, 
may  deepen  or  enlarge  a  river  but  cannot  curb  its 
force  or  exercise  restraint  over  it. 

The  power  '*  to  regulate  commerce'*  necessarily 
includes  protection  to  commerce.  This  idea  has  been 
acted  on  from  the  commencement  of  the  (lovern- 
ment.  The  construction  and  maintenance  all  along 
our  coasts  of  light-houses,  beacon-lights,  fog-signals, 
sea-walls  and  break-waters  attest  this.  All  are  for 
the  protection  and  convenience  of  commerce. 

The  laws  of  the  United  States  require  steam-ves- 
sels to  pay  for  the  license  or  privilege  to  navigate, 
and  the  officei-s  manning  such  vessels  are  rei^uired 
to  pay  for  the  license  or  privilege  of  pursuing  their 
respective  calling  or  vocation,  such  as  master,  pilot, 
mate,  etc.  These  vessels  engage  in  the  coasting 
trade  as  well  as  in  the  carrying  trade,  and  Congress 
is  as  much  under  obligation  to  afford  the  needful 
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facilities  for  the  transaction  of  this  coasting  trade  as 
it  is  for  the  transportation  of  through  freights.  One 
of  the  facilities  needed  along  the  Mississippi  for  the 
coasting  trade  is  convenient  landing  places  at  all  times. 

In  seasons  of  flood  these  landing  places  are  sup- 
plied by  levees,  and,  in  this  sense,  levees  are  but 
continuing  piers  or  quays. 

This  question  of  regulating  the  Mississippi  river 
certainly  comes  within  the  general  police  power  of 
tlie  Government,  under  which  power  **  persons  and 
property  are  subjected  to  all  kinds  of  restraint  and 
burdens  in  order  to  secure  the  general  comfort, 
health  and  prosperity  of  the  State."  (27  Vt.,  149  ; 
5  Otto,  471.) 

In  tlie  latter  case  the  Supreme  Court,  speaking  of 
the  deposit  in  Congress  of  the  power  to  reguhite 
commerce,  says : 

"  What  that  power  is  it  is  difficult  to  define  with 
sharp  precision.  It  is  generally  said  to  extend  to 
making  regulations  promotive  of  domestic  order, 
morals,  health  and  safety.  As  was  said  in  Thorp 
vs.  The  Rutland  and  Burlington  Railroad  Company 
(27  Vt.,  149),  it  extends  to  the  protection  of  the  lives, 
limbs,  health,  comfort  and  quiet  of  all  persons,  and 
the  protection  of  all  property  within  the  State.  Ac 
cording  to  the  maxim,  Sic  ufere  tuo  %d  alienum  noa 
l^daSy  which,  being  of  universal  application,  it  must 
of  course  be  within  the  range  of  legislative  action  to 
define  the  mode  and  manner  in  which  everv  one 
may  so  use  his  own  as  not  to  injure  others." 

If  the  Government  fails  to  exercise  its  police  pow- 
ers to  control  its  property,  and  this  property,  like  a 
great  river,  rises  and  inundates  the  country,  and 
great  damage  to  individuals  results,  the  Government 
is,  or  ought  to  be,  responsible. 

Take  the  case  of  an  Indian  tribe  placed  by  the 
Government  upon  a  reservation,  and  over  which  it 
exercises  jurisdiction  and  surveillance.  From  some 
cause  aTi  outbreak  occurs.  The  Indians  throw  oft' 
the  restraint  they  are  under,  band  themselves  to- 
gether, commence  hostilities,  and  raid  the  surround- 
ing country.  For  the  damage  and  loss  occasioned 
individuals  by  such  an  outbreak  the  Govennnent 
has  repeatedly  acknowledged  its  liability,  and  (Con- 
gress has  over  and  over  again  appropriated  money 
to  make  good  such  losses. 

Is  there  not  some  ground  for  claiming  that  the 
(lovernment  should  be  equally  responsible  for  lessees 
occasioned  by  the  Mississippi  when  it,  in  time  of 
flood,  raids  the  adjacent  country  ? 


The  Government  not  only  assumes  paramount 
jurisdiction  over  the  river,  but  asserts  a  proprietary 
interest  in  and  to  it. 

Why,  then,  should  it  not  be  under  obligation  to 
restrain  and  control  it  equal  to  the  restraint  and 
control  it  admits  it  should  exercise  over  an  Indian 
tribe  placed  by  it  upon  a  reservation  ? 

Tlie  first  clause  of  Section  8,  Art.  I  of  the  Con- 
stitution, prescribes  that  "  Congress  shall  have 
power  to  lay  and  collect  taxes,  duties,  imjK)sts 
and  excises,  to  pay  the  debts  and  provide  for  the 
common  defence  and  general  welfare  of  the  United 
States." 

I  agree  with  the  interpretation  that  the  above 
clause  was  not  intended  to  invest  Congress  with  the 
independent  and  general  power  *'  to  provide  for  the 
general  welfare,**  and  that  the  latter  part  of  the 
clause,  to  wit,  **  to  pay  the  debts  arid  provide  for  the 
conmion  defence  and  general  welfare,'*  is  but  a  modi- 
fication or  qualification  of  the  preceding  [)art,  viz  : 
*' Congress  shall  have  power  to  lay  and  collect 
taxes,  etc.** 

Nothing  more  was  granted  by  that  part  ("to  pay 
the  debt.s  and  provide  for  the  common  defence  and 
general  welfare**)  than  a  power  to  appropriate  the 
public  money  raised  under  the  other  part  ("  to  lay 
taxes  **),  etc. 

Said  Thomas  .letterson  : 

**To  lay  taxes  to  provide  for  the  general  welfare  of 
the  United  States  is  to  lay  taxes  for  the  purpose  of 
providing  ft)r  the  general  welfare  ;  for  the  laying  of 
taxes  is  the  power  and  the  general  welfare  the  pur- 
pose for  which  the  power  is  to  be  exercised.  Con- 
gress are  not  to  lay  taxes  ad  llhitum  for  any  purpose 
they  please,  but  only  to  pay  debts  or  provide  for  the 
welfiire  of  the  Union.** 

Under  this  interpretation,  while  a  general  power 
to  legislate  for  the  "general  welfare**  is  excluded, 
Congress  is  still  authorized  to  provide  money  for  the 
common  defence  and  general  welfare,  and  this  is 
(juite  broad  enough  for  the  practical  purpose  we 
have  in  view.  Indeed,  the  power  to  lay  taxes  is  in 
express  terms  given  to  i)rovide  for  the  common  de- 
fence and  general  welfare.  And,  as  laid  down  by 
Storv  : 

"  It  is  not  pretended  that  when  the  tax  is  laid  the 
spe(*itic  objects  for  which  it  is  laid  are  to  be  speci- 
fied, or  that  it  is  to  be  solely  applied  to  those  objects.** 

It  suffices  that  all  taxes  must  t^enerallv  be  laid 
for   one   or  all    of  three  purj)oses,  namely,  to  pay 
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debts,  to  provide  for  tlie  common  defence,  or  the 
general  welfare.  And  when  fund.s  have  accumu- 
lated in  the  Treasury  from  taxes  laid  for  anv  or  all 
of  these  purposes,  as  said  by  President  Monroe  in 
his  message  of  May  4,  1S22  : 

'*  The  power  of  appropriation  of  the  moneys  (by 
Congress)  is  co-exteneive  ;  that  is,  it  may  be  appro- 
priated to  any  purpose  of  the  common  defence  and 
general  welfare/' 

In  other  words,  if  oi)erating  under  the  latter 
clause,  the  taxes  laid  must  be  ai)plied  to  some  par- 
ticular measure  conducive  to  the  general  welfare. 
Or,  as  laid  down  by  Mr.  Story  (Vol.  2,  j).  102)  : 

"The  only  limitation  upon  the  power  (to  appro- 
priate in  aid  of  internal  improvements)  are  those 
prescribed  by  the  terras  of  the  Constitution,  that  the 
objects  shall  be  for  the  common  defence,  or  the  gen- 
eral welfare  of  the  Union.  The  true  test  is  whether 
the  object  be  of  a  local  character  and  local  use,  or 
whether  it  be  of  general  benefit  to  the  States.  If  it 
be  purely  local  Congress  cannot  constitutionally 
appropriate  money  for  the  object.  But  if  the  benefit 
be  general  it  matters  not  whether  in  point  of  local- 
ity it  be  one  State  or  several,  whether  it  be  of  large 
or  small  extent,  its  nature  and  character  determine 
the  right,  and  Congress  may  appropriate  money  in 
aid  of  it,  for  it  is  then  in  a  just  sense  for  the  general 
welfare.'* 

It  is  not  only  the  right  but  the  duty  of  Congress 
to  advance  the  safety,  happiness  and  prosperity  of 
the  people,  and  to  provide  for  tlie  general  welfare  by 
any  and  every  act  of  legislation  within  constitu- 
tional limits,  which  it  may  deem  to  be  conducive  to 
those  ends. 

No  one  will  have  the  temerity  to  question  the 
proposition  that  the  protection  of  the  extensive  allu- 
vial valley  of  the  Mississippi  from  destructive  floods 
will  be  in  the  national  sense  of  that  term  conducive 
to  the  general  welfare. 

Not  one  State,  but  a  dozen  ;  not  a  few  thousand 
people,  but  millions  are  directly  interested  and  af- 
fected for  weal  or  woe  according  as  the  protection  is 
extended  or  withheld. 

If  it  were  to  the  general  welfare  that  we  should 
acquire  this  territory,  as  we  did,  from  France,  it  is 
equally  conducive  to  the  general  welfare  to  i)reserve 
it  as  a  habitable,  cultivatable  country,  to  protect  it 
against  relegation  to  its  primeval  condition  of  jun- 
gles and  swamps. 

Congress  has  exercised,  not  without  question,  it  is 


true,  but  long  enough  for  complete  aciiuiescence, 
the  power  to  lay  taxes  to  j)rotect  and  encourage  do- 
mestic manufactures. 

This  has  been  and  is  being  done  on  the  ground 
tliat  it  is  conckicive  to  the  general  welfare  to  encour- 
age domestic  manufactures.  Hut  it  is  not  one  whit 
more  conducive  to  the  general  welfare,  if  as  much  so, 
than  protecting  the  finest  portion  of  our  common 
country  for  purposes  of  habitation  and  cultivation  is. 

All  must  admit  that  the  powers  of  the  Govern- 
ment are  limite*!  and  that  its  limits  are  not  to  be 
transcended.  Hut  the  sound  construction  of  the 
Constitution  must  allow  the  National  Legislature 
that  dis(!retion,  with  respect  to  the  means  by  which 
the  powers  it  confers  are  to  be  carried  into  execution, 
which  will  enable  that  body  to  perform  the  high 
duties  assigned  to  it  in  the  manner  most  beneficial  to 
the  people.     (4  Wheaton,  421). 

In  McCulloch  r.s.  Maryland  (4  Wheat.,  415)  Chief 
Justice  Marshall  aptly  referred  to  the  Cbnstitution 
as  '*  intended  to  endure  for  ages  to  come,  and  con- 
sequently, to  be  adapted  to  the  various  crises  of 
human  affairs." 

And  in  Hunter  r,s.  Martin  (1  Wheat.,  .*)04)  it  was 
said:  '*  The  instrument  (Constitution)  was  not  in- 
tended to  provide  merely  for  the  exigencies  of  a  few 
years,  but  was  to  endure  through  a  long  lapse  of 
ages,  the  events  of  which  were  locked  up  in  the  in- 
scrutable purposes  of  Providence.  It  could  not  be 
foreseen  what  new^  changes  and  modifications  of 
power  might  be  indispensable  to  effectuate  the  gen- 
eral object,s  of  the  charter.  *  *  *  Hence,  its  pow- 
ers are  exj^ressed  in  general  terms,  leaving  the 
Legislature,  from  time  to  time,  to  adopt  its  own 
means  to  effectuate  legitimate  objects,  and  to  mould 
and  model  the  exercise  of  its  powers  as  its  own  wis- 
dom and  the  public  interests  should  require.'' 

When  the  great  Father  of  Waters,  unhindered  by 
an  adequate  levee  system,  rises  out  of  its  banks  and 
sw^eeps  with  resistless  might  over  the  valley,  a  more 
than  crisis,  a  sad  realization  of  the  worst,  is  upon 
the  people  of  that  unhappy  section,  and  this  grievous 
affliction  of  one  of  the  members  of  the  body-politic, 
in  more  or  less  degree,  disastrously  affects  the  whole. 

That  the  capacity  to  provide  for  contingencies  as 
they  may  happen  exists  in  the  Federal  Constitution 
none  will  deny. 

The  trials  it  has  undergone,  the  tests  it  has  been 
put  to  and  triumphantly  emerged  from,  in  the  hun- 
dred and  odd  years  of  its  existence,  abundantly 
establish  this. 
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THE  MISSISSIPPI  RIVER 

NATURE'S    GREATEST    HIGHWAY 


By  J.  A.  OCKERSON 


THE  Mississippi  river  is  a  commercial  Ijighway 
of  immense  value.  It  penetrates  the  heart  of 
the  most  fertile  section  of  the  Union  for  a  distance  of 
about  2,500  miles ;  its  navigable  tributaries,  aggre- 
gating over  15,000  miles  in  length,  reach  out  in  all 
directions  toward  the  remote  limits  of  this  great  val- 
ley.  It  drains  a  territory  whose  area  equals  in 
extent  the  combined  area  of  Austria,  Germany,  Hol- 
land, France,  Italy,  Portugal,  Spain,  Norway  and 
Great  Britain.  The  river  itself,  in  its  winding 
course,  covers  a  range  of  6 J  degrees  in  longitude  and 
18 J  degrees  in  latitude. 

The  headwaters  of  its  tributaries  extend  in  longi- 
tude from  New  York  on  the  east  to  western  Mon- 
tana on  the  west ;  and  reach  in  latitude  from  British 
America  on  the  north  to  the  Gulf  of  Mexico  on  the 
south  ;  or  about  1,800  miles  in  longitude  and  1,500 
miles  in  latitude. 

This  vast  drainage  area,  1,256,000  scjuare  miles  in 
extent,  is  equal  to  nearly  one-half  of  the  total  area 
of  the  United  States.  It  touches  30  States,  2  Terri- 
tories and  2  provinces  of  the  British  possessions. 
Only  eight  States  to  the  eastward,  and  seven  Sta,tes 
to  the  westward,  lie  entirely  beyond  the  confines  of 
this  great  basin. 

The  rain  which  falls  on  this  area  is  gathered  in 
countless  rivulets  which  grow  in  strength  and  volume 
as  they  unite  with  one  another  until  finally  they 
reach  the  dignity  of  a  navigable  stream,  or  a  mighty 
river,  all  moving  down  to  mingle  their  waters  in  the 
parent  stream  which  carries  the  enormous  burden 
through  narrow  confines  to  the  Gulf  of  Mexico. 

At  flood  time  the  discharge  amounxs  to  two  million 
cubic  feet  per  second.  This  enormous  volume, 
gathered  from  regions  far  remote  from  the  lower 
alluvial  valley,  w^ould  compass  its  destruction  were 
it  not  guided  and  restrained  by  artificial  embank- 
ments. 

The  floods  not  only  bring  down  great  volumes  of 
water,  but  also  carry  vast  (quantities  of  sediment 
gathered  from  the  Rocky  Mountains  in  the  remote 


Xorthw^est  to  the  Alleghanies  in  the  East.  The 
burden  thus  gathered  is  borne  along  on  its  journey 
to  the  sea,  reinforced  as  it  goes  by  immense  quan- 
tities of  material  eroded  from  the  river  banks,  all  of 
which  is  carried  along  until  the  load  becomes  too 
great  for  the  velocity,  when  a  portion  of  it  is 
dropped.  This  action,  often  repeated,  results  in  sand 
bars  which  obstruct  the  free  navigation  of  the  river. 
These  obstructions  do  not  cover  more  than  10  per 
cent,  of  the  river  from  St.  Louis  to  the  Gulf,  the 
depth  for  the  remaining  90  per  cent,  being  ample  to 
satisfy  all  demands  of  navigation.  For  a  distance 
of  300  miles  from  the  Gulf  to  the  mouth  of  Red 
river,  the  depth  of  water  is  sufficient  at  all  times  tc 
float  the  largest  sea-going  craft. 

The  regulation  and  control  involve  two  distinct 
problems  ;  one,  the  improvement  of  low-water  navi- 
gation to  such  an  extent  that  full  cargoes  may  be 
carried  to  the  sea  at  all  times ;  and  the  other,  the 
control  of  the  floods  so  that  the  alluvial  valley  can 
be  inhabited  with  safety  and  its  unparalleled  fertility 
can  be  made  available  by  cultivation. 

It  has  been  shown  that  a  very  large  portion  of 
the  country  contributes  to  the  evil  conditions  of 
sandbar  and  flood.  It  seems  reasonable  that  it 
should  also  assume  its  share  in  the  great  work  ot 
guiding  and  controlling  the  waters  so  that  they  will 
flow  harmless  to  the  sea,  bearing  in  safety  the  bur- 
dens of  commerce.  In  like  degree,  the  great  benefit* 
incident  to  good  navigation  and  the  opening  to  cul- 
tivation of  extensive  tracts  of  fertile  soil  will  be  ben- 
eficially felt  in  all  parts  of  our  country. 

Coming  now  to  the  stream  itself,  it  will  be  de- 
si  i*able  to  trace  its  characteristics  from  its  source  in 
northern  Minnesota  to  the  Gulf  of  Mexico,  2,250 
miles  southward.  Various  changes  due  to  the  in- 
flux of  tributaries  and  other  causes  are  met  with  as 
it  moves  towards  the  sea,  and  a  clear  comprehension 
of  the  physical  characteristics  of  the  stream  make  it 
desirable  to  consider  the  river  in  reaches. 

First.  From  its  source,  near  Lake  Itasca,  to  Fort 
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Snelling,  at  the  month  of  the  Miniiesotti  rivor,  a 
distance  of  about  560  miles. 

The  source  of  the  Mississippi  river  lies  in  a  basin 
surrounding  Lake  Itasca.  This  hasiii  has  an  area 
of  about  2-j  square  miles  and  is  well  defined  by  a 
range  of  pine-elad  hilis  of  considerable  height  and 
composed  of  glacial  drift. 

The  river  has  its  origin  in  a  series  of  springs 
lying  along  the  base  of  the  hills  in  the  southwestern 
part  of  the  basid,  and  their  waters  coming  together 
forma  brook,  wliicli  Howsthrougli  middle  and  lower 
Nicollet  lakes  and  enters  the  west  arm  of  Lake 
Itasca  near  its  southern  extremity. 

Lake  Itasca  is  about  3|  miles  long,  and  it  has  a 
maximum  depth  of  about  '»()  feet.  The  Mississippi 
river  flows  from  the  northern  extremity  of  the  lake 
with  a  width  of  about  HO  feet,  a  depth  of  5  feet,  and 
a  velocity  of  about  'M    foet   per   second. 

The  head  of  commen'ial  navigation  ivaches  to 
within  2.">  miles  of  the  .source  of  the  river.  This  is 
the  highest  jHiint  reached  at  present  liy  the  ktnilier 
inten.'.st3,  and  thousands  of  pine  logs  are  flnated 
down  every  summer. 

The  river  flows  north  for  a  distance  of  alwut  tit' 
miles  and  tlien  turns  eastwaifl,  passing  through 
1-iernidji,  ("'ass  and  Winibigoshish  lakes,  after  which 


Near  Mie  ujifH-'r  part  of  the  reach  lie  the  great  ivs- 
"iTvuiis,  which  have  a  storage  capacity  of  9.'1,476,- 
(11111,01)11  1,'ubie  feet  of  water.  Tin-  <lrainage  nren  is 
about  :iii,(i!Hi  si|narc  niili-s  in  cflenl.  'Ill  per  cent, 
ol'  whii-h  is  covered   liy  the  n-servoins. 

Tlie  water  in  these  rcservoiis  is  alloweil  to  escape 
iluring  tiie  low-waler  moiitlis,  giving  a  marked  in- 
crease ill  the  deptli  of  Ihe  ,<treani  as  far  down  as 
Lake  I'epin,  a  distance  of  nearly  .''>li[)  miles  l>eIow 
the  upper  reservoir. 

Krom  the  source  to  Aitkin,  Minn.,  a  distance,  by 
river,  of  about  SJo  uules  the  stream  for  the  most 
part  flows  between  low,  niarsby  banks.  Tlie  oscilla- 
tions in  stage  are  small,  and  the  free  flow  is  inter- 
ru|)ted  by  reserv()ir  dams  and  occasional  rapids.  It 
is  generally  locked  in  ice  and  snow  from  November 
to  A].rii. 

lietween  .\itkiu  and  the  moutli  of  the  Minnesota 
river,  a  distance  of  about  "JC-^  miles  by  river,  there 
are  sevei'al  obstructions  in  Ihe  sba|K;  of  water-power 
dams  and  the  falls  of  St.  Anthony.  Owing  to  these 
obstructions  there  is  very  little  steamboat  traffic  in 
this  portion  of  the  river.  The  traffic  in  lumber  and 
logs,  however,  amounts  to  700,000,000  feet  during 
each  short  summer  season. 

Xo  accurate  determination  has  been  made  of  the 
elevation  of  the  extreme  head  of  the  river  above  sea 
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level,  but  it  liuHbucn  rouglily  ik'tonuiuL-d  us  -l.r>n'0 

feet.     At  llic  iiioiitli  of  tlie  jhiiuesota  River  the  ule- 

vution  is  (i!H)  fed.     The  fall  in  tlif  iirst  reiieli  is  .^0 

per  edit,  of  the  total  fall  of  the  entire  river  and  uver-    the  reach   iibovc 

as^es  iilxnit  1,5  feet  per  mile. 

The  extreme  oseillalion  of  .stiigo  Ht  llie  lower  end 
of  the  reach  isl!i.5  feet.     The  ■li.'ieharj.'e  varie.-;  from    desirable  to  pumptlie  material  from  the  bottom  and 
"•  ^ifiT mm  of  Hoii     I    V    Biower  Conuiiisaioiior  I( is      Stale    '^*'''^'''''  *■''**  S"*^"'*-'  igidnat    the   contraetioii  (likes  in 


1,000  cubic  feet  per  secf>iid  at  low  water,  to  117,400 
cubic  feet  j>er  second  at  high  water. 

The  tributary  streams  in  this  reach  are  numerou-s 
liut  small,  tiie  principal  ones  being  the  Swan,  Pine, 
Crow  Wing,  Klk  and  Rum  rivers. 

Scronti  From  month  of  Minnesota  River  to  the 
mouth  of  the  Mi&souri  River  a  distance  of  705  miles. 

The  chief  tributaries  coming  into  this  reach  of 
river  are  the  Minnesota,  St.  Croix,  Chippewa,  Wis- 
consin, Iowa,  l>es  Moines  and  the  Illinois. 

In  tlie  upper  portion  of  this  reach  the  river  is  di- 
vided into  numerous  sloughs  which  serve  as  chan- 
nels in  high  water,  many  of  which  are  dry  at  low  water. 

The  banks  are  generally  low  and  the  oscillation 
between  higli  and  low  water  at  the  lower  end  of  the 
reach  has  a  maximum  range  of  20.5  feet. 

The  discharge  ranges  from  about  2,000  cubic  feet 
per  second  at  extreme  low  water  to  350,000  cubic 
feet  per  second  at  high  water. 

The  elevation  of  the  low  water  at  the  lower  end  of 
level,  is  403  feet  and  the  slope 
of  the  entire  reach  averages  0.5  feet  per  mile. 

The  water  curries  but  little  sediment  and  it  is  often 
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Comparatively  little  bank  erosion  occurs  in  this 
reach.  For  a  stretch  of  21  miles  the  water  flows 
through  Lake  Pepin,  a  body  of  slack  water  30  feet 
deep ;  at  Rock  Island  and  at  Keokuk  the  flow  is  in- 
terrupted by  rapids  w-here  the  bed  of  the  stream  is 
solid  rock.  Before  any  improvement  work  was  done 
the  navigable  depth  at  low  water  often  went  down 
to  2J  feet ;  where  the  improvement  work  has 
reached  near  the  stage  of  completion,  the  dei)th 
rarely  goes  below^  4  feet.  Navigation  is  susj^ended 
during  the  winter  season  for  a  period  of  four  months 
or  more  when  the  river  is  frozen.  High  water  gen- 
erally comes  in  May  and  June  and  the  low  water 
begins  about  the  first  of  September  and  continues 
until  the  river  thaws  out  in  the  spring. 

The  general  improvement  of  this  portion  of  the 
river  is  effected  by  means  of  contraction  works  and 
closure  of  chutes,  aided  by  dredging. 

At  Rock  Island  Rapids  the  improvement  con- 
sists of  the  removal  of  rock  and  concentration  of 
volume  by  dikes  and  dams.  The  rapids  at  Keokuk 
are  surmounted  by  means  of  a  canal  with  eiglit 
miles  of  slack  water  navigation  and  with  three  locks 
having  a  total  lift  of  1 8  feet. 

TJiird.  The  third  reach  extends  from  the  mouth 
of  the  Missouri  to  the  mouth  of  the  Ohio,  a  distance 
of  about  210  miles.  Here  the  water  becomes  heav- 
ily charged  with  sediment,  and  permeable  dikes 
which  are  used  in  the  improvement  works  readily 
induce  immense  deposits.  The  banks  in  tliis  reach 
are  somewhat  higher  than  those  above,  and  the 
effects  of  bank  erosion  are  more  decided. 

The  extreme  range  between  high  and  low  water 
at  St.  Louis  is  37  feet,  with  the  single  exception  of 
the  flood  of  1844,  which  reached  41  feet.  The  low- 
water  slope  averages  about  O.G  feet  per  mile  and  the 
discharge  ranges  from  about  45,000  cubic  feet  per 
second  at  low  water  to  850,000  cubic  feet  per  sec- 
ond at  high  wat^r.  Overflows  are  not  frequent  and 
only  occur  when  the  floods  of  the  Upper  Mississippi 
and  Missouri  rivers  are  coincident.  The  high-water 
stages  usually  occur  in  May  and  June  and  the  low- 
water  season,  beginning  in  September,  often  extends 
into  the  winter  months.  Sandbars  are  numerous, 
and  the  navigable  depth  at  times  is  as  low  as  4  feet 
at  the  shoalest  points.  The  river  washes  the  rocky 
blufls  on  one  bank  or  the  other  a  greater  part  of  the 
reach,  and  at  Gray's  Point,  1,100  miles  above  the 
mouth,  it  flows  through  a  rocky  gorge  for  a  distance 
of  about  7  miles.  Below  this  gorge  the  normal  con- 
ditions of  the  stream  are  often  affected  by  backwater 


from  the  Ohio,  which  causes  a  deposit  of  the  sedi- 
ment that  becomes  a  prolific  source  of  annoyance  to 
navigation  and  causes  active  bank  erosion.  This 
reach  is  sometimes  frozen  over  for  a  month  or  more 
during  the  winter,  but  more  often  it  is  open  for 
navigation  throughout  the  year.  The  whole  reach 
shows  many  of  the  characteristics  of  the  Missouri. 

The  principal  tributaries  coming  into  the  main 
stream  in  this  reach  are  the  Missouri,  Merrimac, 
Okaw  and  Big  Muddy  rivers. 

The  system  of  improvement  adopted  consists  of  con- 
traction of  the  low-water  channel  by  means  of  hurdles 
or  [)ermeable  dikes,  the  closure  of  chutes,  the  revet- 
ment of  banks  and  the  u.se  of  hydraulic  dredges. 
These  works,  where  comi)leted,  have  shown  very 
good  results  in  the  way  of  increased  depth  and  jus- 
tifies the  belief  that  a  navigable  depth  of  at  least 
seven  feet  at  extreme  low  water  is  entirely  practi- 
cable. 

Fourth.  The  fourth  reach  extends  from  the  mouth 
of  the  Ohio  to  the  mouth  of  the  Red  river,  a  dis- 
tance of  about  750  miles.  At  the  head  of  this 
reach  comes  in  the  Ohio,  reinforced  bv  the  Ten- 
nossee,  Cumberland  and  other  tribuUiries,  which 
combine  to  control  the  flood  conditions  of  the  lower 
Mississippi  river.  The  i)rincipal  tributaries  of  the 
fourth  reach  are  the  St.  Francis,  White,  Arkansas 
and  Yazoo,  which  at  times  add  very  largely  to  the 
Hood  volume  carried  by  the  main  stream. 

Tlie  Missouri  river  conditions  noted  in  the  third 
reach  arc  no  longer  the  controlling  factoi-s  except  as 
regards  sediment ;  the  great  floods  which  are  so  de- 
structive come  from  the  Ohio  basin.  The  bed  of  the 
stream  is  through  deposits  which  it  has  built  up  and 
torn  down  repeatedly. 

At  a  fi>w  points  the  lateral  movement  of  the  river 
is  held  in  check  by  the  blufls,  but  it  lies  largely 
along  the  eastern  portion  of  the  alluvial  plain.  It 
washes  the  blufls  at  15  points  on  the  east  side  and 
at  only  one  point  on  the  west  side.  The  caving  in 
the  middle  third  of  this  portion  of  the  river  reaches 
enormous  proportions.  A  large  percentage  of  the 
alluvial  banks  throughout  tlie  reach  yield  readily  to 
the  eroding  power  of  the  current,  and  this  erosion 
amounts  to  an  average  area  of  about  nine  acres  per 
annum  for  each  mile  of  river.  In  places  the  river 
becomes  excessively  wide  by  encroaching  on  fii*st 
one  bank  and  then  on  the  other,  as  in  the  vicinitv 
of  Point  Pleasant,  Mo.  ;  again  it  becomes  exceed-  • 
ingly  crooked  by  the  contimied  erosion  of  the  con- 
cave bank.     The  most  marked  case  of  this  kind  lies 
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between  Arkansas  City  and  Greenville,  where  the  air- 
line distance  is  about  15  miles  while  the  river  dis- 
tance is  40  miles. 

The  width  of  the  river  reaches  a  maximum  in  the 
fourth  reach,  the  high-water  banks  being  sometimes 
two  miles  apart.  The  banks  are  30  to  45  feet  in 
height  above  low  water.  Overflows  are  frecjuent,  ex- 
cept where  floods  are  restrained  by  levees.  The 
sandbars  are  very  large  in  extent  and  wooded  islands 
and  towheads  are  numerous. 

There  are  about  40  bars  or  crossings  in  this  reach 
which  may  become  obstructions  to  navigation,  the 
depths  on  a  few  of  them,  at  tiuies,  reaching  as  low  as 
5  feet ;  but  95  per  cent,  of  the  length  of  the  reach 
has  ample  depth  of  water  to  satisfy  all  of  the  de- 
mands of  commerce,  many  of  the  bends  being  over 
100  feet  deep.  It  rarely,  if  ever,  happens  that  all 
of  the  bars  above  named  show  shallow  depths  at  the 
same  time  or  even  during  the  same  season. 

Floating  ice,  at  intervals  of  three  or  four  years, 
enters  this  portion  of  the  river,  but  rarely  causes  the 
suspension  of  navigation. 

The  low-water  season  covers  a  period  of  about 
four  months  in  the  fall  of  the  year,  during  which 
time  navigation  may  be  interrupted  by  shallow 
water,  but  now  and  then  entire  years  pass  without 
any  such  interruptions.  The  floods  usually  come 
in  the  winter  or  early  spring  months.  The  extreme 
range  in  stage  from  low  to  high  water  is  about  53 
feet  and  the  discharge  ranges  from  ();'), 000  cubic 
feet  per  second  at  low  water  to  2,000,000  cubic  feet 
per  second  at  high  water. 

The  destructive  floods  enter  the  alluvial  basin  at 
the  upper  end  of  this  reach  and  sweep  its  entire 
length,  gathering  strength  as  they  go  and  often 
remain  at  an  overflow  stage  for  a  period  of  nearly 
three  months. 

To  control  these  floods  levees  are  being  con- 
structed on  the  right  bank  from  Point  Pleasant,  Mo., 
to  Walnut  Bend  ;  from  Helena  to  near  mouth  of 
White  river  and  from  above  Arkansas  City  to 
Bougere,  30  miles  above  mouth  of  Red  river,  a  total 
length  of  levee  on  right  bank  of  about  490  miles. 
On  the  left  bank  the  levee  begins  at  the  head  of 
Horn  lake  below  Memphis  and  extends  to  Eagle 
lake   above  Vicksburg,  a  total  length  of  31S  miles. 

The  small  areas  lying  between  the  blufls  and  the 
river  have  not  yet  been  leveed,  owing  to  the  difficul- 
ties of  drainage  and  the  cost  which  would  generally 
far  exceed  the  value  of  the  land  protected. 

The  elevation  of  the  upper  end  of  the  reach  at 


low  water  is  about  270  feet,  and  at  the  lower  end 
the  elevation  is  about  2  feet  above  sea  level.  The 
low- water  slope  averages  0.35  feet  per  mile. 

At  the  head  of  this  reach  is  where  the  problem  of 
regulation  and  control  divides  into  two  distinct  parts, 
viz,  improvement  of  low- water  navigation  and  con- 
trol of  the  flood  waters  to  prevent  the  overflow  and 
consequent  destruction  of  nearly  30,000  square  miles 
of  rich  alluvial  land. 

The  control  of  the  floods  can  only  be  accom- 
plished by  means  of  a  system  of  substantial  levees 
such  as  are  now  in  progress. 

The  demands  of  commerce  require  a  navigable 
depth  of  not  less  than  8  feet  at  low  water,  and  this 
depth  or  more  can  be  obtained  by  means  of  suitable 
contraction  works  where  the  low  water  stream  is  too 
wide,  by  the  closure  of  chutes,  the  revetment  of 
banks  and  the  judicious  use  of  powerful  hydraulic 
dredges. 

Thus  far  the  work  of  maintaining  navigable  chan- 
nels by  means  of  hydraulic  dredging  has  been 
largely  confined  to  this  reach,  although  some  work 
has  been  done  in  this  line  in  the  second  and  third 
reaches. 

Fifth  This  reach  extends  from  the  mouth  of  the 
Red  river  to  the  Gulf  of  Mexico,  a  distance  of  310 
miles. 

In  this  portion  of  the  river  the  channel  is  narrow, 
averaging  about  a  half  mile  in  width  and  the  depth 
sometimes  exceeds  200  feet.  Bank  erosion  is  slight 
as  compared  with  the  fourth  reach,  sand  bars  as 
obstructions  to  navigation  are  almost  unknown  and 
neither  contraction  works  or  dredging  are  required. 
Here  nature  has  constructed  an  ideal  channel  with 
depths  sufficient  at  all  times  for  the  largest  sea- 
going craft.  For  nearly  the  entire  length  the  water 
is  confined  to  a  single  channel  down  to  the  Head  of 
the  Passes,  there  being  but  two  islands,  Profit  and 
Bayou  Goula,  in  the  entire  reach. 

As  the  upper  limit  of  the  reach  at  low  water  is 
less  than  2  feet  above  mean  Gulf  level,  it  often 
happens  that  the  tidal  effect  is  noticeable  through- 
out its  entire  length. 

The  Red  river  is  the  only  tributary  in  the  fifth 
reach  which  adds  to  the  volume  of  the  main  stream. 

There  are  several  outlets  through  which  the 
waters  of  the  river  can  flow  to  the  Gulf  of  Mexico. 
Some  have  been  closed  by  levees,  as  Manchac  and 
Plaquemine  Bayous.  The  Atchafalaya,  La  Fourche, 
Collet,  The  Jump  and  Cubitts  are  still  open  but  are 
gradually  filling  up  with  deposits  of  sediment. 
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At  the  head  of  this  reach  is  the  Atxihafalaya, 
which  is  tlie  first  practicable  outlet  to  the  sea  for 
vvatei*s  coming  down  from  the  great  drainati:e  l>asin 
of  the  Mississippi.  Any  water  escai)in<!:  over  the 
banks  of  the  stream  above  this  point  must  return 
again  to  the  main  stream  to  swell  the  volume  already 
in  the  channel. 

The  levees  are  here  built  on  the  innnediate  banks 
of  the  stream,  and  the  burdens  of  a  Hood  gathered 
from  a  basin  1,800  miles  wide  nnist  here  pass  be- 
tween the  natural  banks  and  the  artificial  embank- 
ments raised  on  them,  which  are  onlv  about  half  a 
mile  apart.  The  levees  on  the  right  bank  extend 
from  the  Atchafalaya  to  The  Jump  below  Fort 
Jackson,  a  distance  of  287.2  miles.  On  the  left 
bank  the  levee  begins  at  Baton  Rouge  and  extends 
down  to  near  Fort  St.  Phillip,  a  distance  of  207.0 
miles. 

The  extreme  oscillation  in  stage  recorded  uj)  to 
the  present  time  at  New  Orleans  is  20.7  feet. 

At  the  Head  of  the  Passes  the  river  divides  into 
three  main  branches,  viz,  Southwest  pass,  South 
pass  and  Pass  a  Loutre.  South  Pass  has  been  im- 
proved by  means  of  jetties,  and  is  now  the  only 
navigable  channel  from  the  river  to  the  sea  for 
vessels  trading  at  the  port  of  New  ()rlean^*.  It  has 
a  navigable  depth  of  20  feet  while  the  other  passes 
have  only  11  feet  across  the  bar  at  the  Gulf. 

Owing  to  the  extraordinary  increase  in  size  and 
draft  of  ships.  South  pass  is  now  aUo^ether  too 
small  to  satisfv  the  demands  of  commerce.     Th(\se 

ft' 

conditions  will  soon  recpiire  the  improvement  of 
Southwest  pass,  which  lias  double  the  width  and 
five  times  the  capacity  of  South  pass.  A  depth  of 
85  feet  can  doubtless  be  obtained  in  this  pass,  and 
this  depth  will  acconnnodate  any  vessels  which  can 
enter  the  principal  Atlantic  or  foreign  ports  as  they 
now  exist. 

The  above  outline  of  tiie  physical  characteristics 
of  the  stream  will  give  some  idea  of  the  magnitude 
and  im|)()rtance  of  the  problem  of  the  regulation 
and  control  of  the  Mississippi  river 

I.MPKOVKMIONT  OV   X.WK J.VTIOX. 

The  most  important  phase  of  the  problem  of 
regulation  is  the  improvement  of  navigation. 

In  point  of  e(!onomy,  the  advantages  of  water 
routes  over  all  other  methods  of  transportation  are 
so  apparent  as  to  leave  no  room  for  discus.sion.  It 
is  not  too  much  to  say  that  the  cost  of  transpor- 
tation   on  the     Mississippi    river   is   nnich    lower 


than  the  freight  charges  necessary  to  meet  the 
legitimate  intere.*<t  on  the  actual  cost  of  construction 
and  e<|uipment  of  the  best  trunk  line  railroad  in 
the  country,  to  say  nothing  of  the  maintenance  of 
way  and  operating  expenses. 

The  imiM)rtance  of  i)resiMTing  a  navigable  chan- 
nel in  the  Mississippi  river  to  meet  all  the  demands 
of  commerce  is,  therefore,  api)arent. 

Tlie  permament  improvement  of  a  stream  of  such 
gigantic  pro[)ortions  will  ne(;essiirily  require  large 
expenditures  of  money  and  a  long  {xjriod  of  time. 
In  the  meantime,  temporary  ex|)edients  must  Ixj 
resorted  to  for  the  pur|)ose  of  maintaining  a  channel 
of  the  required  depth.  For  this  purpose  powerful 
hydraulic  dredges  and  portable  jetties  are  made  use  of. 

As  has  alreadv  been  stated,  the  obstructions  to 
navigation  are  confined  to  a  few  sand  bars  which 
cause  shallow  depths  during  a  period  of  alx)ut  three 
months  of  each  year.  These  obstructions  are  gener- 
ally found  between  two  [)ools  and  form  the  crossing 
over  which  steamboats  nmst  travel,  as  thev  cross 
from  a  pool  lying  in  a  bend  along  one  bank  to  the 
j)Ool  in  the  bend  along  the  opposite  bank. 

The  first  ettect  of  a  flood,  with  its  increjising 
velocity,  is  to  erode  the  bed  and  banks  of  the  river 
and  add  this  material  to  the  load  alreadv  carried  in 
suspension.  This  action  continues  until  the  crest 
of  the  Hood  is  reached  and  the  decline  SPts  in.  The 
load  is  now  too  heavy  for  the  diminishing  velocity, 
and  the  burden  is  rapidly  deposited  on  the  crossings, 
and  obstructions  are  formed  which,  later,  may  be- 
come serious  hindrances  to  navigation. 

When  the  river  reaches  a  low  stage,  these  bai*s 
act  as  dams  to  hold  the  water  in  the  pools.  The 
slope  on  the  crossing  is  thereby  increased  and  like- 
wise the  vcdocitv.  The  crest  of  the  bar  con.seciuentlv 
cuts  out,  and  if  this  scour  is  ccmlined  to  one  clian- 
nel,  it  generally  results  in  a  good  navigable  <lepth. 
If  the  bar  is  wide  and  Hat,  there  will  probably  be 
several  incipient  channels,  none  of  which  will  answer 
the  reijuirements  of  navigation.  These  must  be  con- 
centrated by  contraction,  or  dredging,  or  both. 

Figure  1  shows  rather  a  comj)licated  bar  condition 
near  Point  Pleasant,  Mo.,  SO  miles  below  mouth  of 
the  Ohio.  Th(^  general  cour.<e  of  the  river  in  this 
sivtion  is  straight  for  several  miles.  The  width  is 
inuisually  great,  due  to  the  erosion  of  both  banks, 
and  tlu.'  channel  is  conscipiently  shallow  and  shifting. 

In  the  diagram  the  ik)o1s  are  shown  by  parallel 
shading,  and  the  figures  indicate  the  depth  at  low 
water.     The  up})er  pool  eomes  down  the  right  bank 
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and  tcrmimitDs  at  A,  and  llio  pi-oblem  then  is  tu 
reach  the  pixtt  1)  over  the  reef  or  sand  bar  separating 
the  two  pools.  After  ci-ossing  the  bar,  navigation 
to  the  lower  end  of  the  pool  at  C  is  easy.  Then 
comes  another  crossing  to  It,  followed  by  a  narrow 
broken  pool  to  I ;  another  ei-ossing  and  the  fourth 
pool  is  reached  at  J.  The  depth  is  then  ample  to 
M,  and  after  crossing  another  reef  to  N,  this  stretch 
of  bad  navigation  is  passed 


channels  through  the  reefs,  composed   chiefly   of 
loose  sand  lying  between  successive  pools. 

So  far  the  problem  seems  simple  enough,  but 
there  arc  other  difficulties  known  only  to  the  engi- 
neer taught  by  loiif;  observation  and  experience  or 
those  who  have  observed  the  river  thmugh  many 
years  of  changes.  While  the  artificial  cutting  is 
going  on,  natures  may  bo  doing  some  cutthig  on  hor 
own  loconnt   bnl  on  snHi  a  sigantic  scale  that  the 


«<^ 


FIGURt 

Another  route  might  have  l>een  opened  ft-oni  1-.  to  work  of  tlu'  largest  dredges  becomes  insignificant  in 

K  and  G  to  H.  comparison  wilh  it.     By  the  time  the  engineer  gets 

Figure  2  shows  a  simple  cro-ssing,  such  us  is  must  what  he  considers  a  dretlge  of  enormous  cajiacity 

frequently  met  with.     The  problem  is  simply    to  into  iwsition  to  open  a  channel  through  a  bar,  the 

cross  one  reef  lying  between  the  upjier  and  lowei-  natural    forces   inay    be   diverted   toward    another 

pools,  this  short  bar  being  tlif  only  obstruction  to  route,  or  may  throw  enormous  deposits  over  the  bar 

navigation  for  several  miles  above  and  below.  and  oblitemtc  the  dre<!ged  channel  as  fast  as  it  can 

The    problem   then   resolves  itiwlf   into  opening  be  opened. 
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The  enormous  volume  of  juaicrial  moved  along 
tlie  lx)ttom  by  the  curront,  comiilienteil  by  subtle 
changes  of  direction  and  force  of  flow  which  are 
difficult  to  acouiit  for,  sometimes  defeat  tlic  best 
efforts  of  tlic  engineer. 

It  lias  been  practically  demonstrated,  however, 
that  in  spite  of  all  of  these  ditfionltics,  a  channel  of 
ample  depth  can  I>o  maintained  by  means  of  suitable 
hydraulic  dredges. 

The  Mississippi  lliver  Comniission  in  1^91  began 


This  dredge  was  called  the  Alpha.  It  luis  a 
wooden  hull  I.'IO  feet  long,  36  feet  wide  and  8  feet 
deep.  In  working  onler  its  dnift  is  aI)OUt  4  feet. 
The  machinery  consisted  of  an  I-zhvards  centrifugal 
pump  having  a  curved  drag  suction  at  one  end,  and 
an  AIIis-Reynolds  scr'W  pump  having  a  straight 
suction  and  jet  agitatoi-s  at  tlie  other  end,  the  object 
being  to  make  practical  tests  of  the  efficiency  of  the 
different  devices. 

The   Edwaitls  (luniji  runner  was  ^i  feet  4  inches 

PPI     RIVER 


J;#^  4| 


investigations  to  ascertain  the  best  means  of  ? 
temporary  relief  for  navigtition  pending  the  con- 
struction of  works  looking  to  the  permunent  improve- 
ment of  the  river. 

After  a  thorough  study  of  the  subject,  it  was  de- 
cided that  among  the  many  devices  designed  for 
cutting  out  sand  bars,  dredging  was  the  only  device 
which  held  out  a  reasonable  promise  of  success. 
The  construction  of  an  experimental  dredge  was 
begun  in  1893. 


in  diunetti  and  «  i*.  opented  by  a  comix>und,  non- 
condensing  \eilK  d  engine,  with  cylinders  15  and 
27  iuLhcs  in  di  miLtei  icspectivcly,  and  with  20-inch 
stroke  Ihc  luttion  nid  dii^charge  pipes  were  each 
:iO  inches  in  diameter.  The  jet  pump  had  a  suction 
and  discharge  1  ">  inches  in  diameter,  which  supplied 
si.\  2i-inch  jets  under  a  pressure  of  alxnit  20  pounds; 
the  object  of  these  jets  being  to  loosen  up  the  sand 
so  Unit  it  will  flow  into  the  jaimp. 

The  Allis-Kcynolds  pump  was  driven  by  a  com- 


Past-Present— Prospective 


43 


[iouikI,  iiuii-condensiiig,  vertical  engine,  with  cylin-        Wiieii  one 

(Ici's  S  and    ](i   inches  in  iliiimeter,   and    12-iiich  and  tlie  dred, 

stroke.     This  pump  also  liad  30-inch  suction  and  luir,  tlieliead 

discharge  pipes.  of  the  cut  tiiii 

The  st«ani  is  supplied  hy  lioilcrs  of  the  ordinary  fiif-t.     Tliis 

Mi,-isis9ippi    river    type.        Hoisting    and    hauling  width  and  i 
winches  are  provided  for  raif^ing  and  lowering  the         The  capa' 

Hiictioii  and  moving  the  dredge  while  at  work.  head  8   feet 

Tl'e   material   puni])ed   is  discharged   through  a  jicr  hour, 
line  of  floating  pipe  made  up  in  lengths  of  ^'-i  feet         The  exper 

and  coupled  together  with  lle.xihle  ruhher  joints  and  tory  that  tlie 

iron  coupling  bars.     The  necessary  hunyancy  is  ob-  capacity  was 

tiiined  by  an  air  chamljer  on  each  side  of  the  dis-  in  18HH.     It 


cut  i.s  tinislied  the  cables  are  slii--k€ne<l 
ge  drops  back  to  the  lower  sido  of  the 
piles  are  moved  over  alx)ut  the  width 
I  aiiotber  cut  is  nnido  alongside  of  the 

jiroeesK    is   continued     initil    sufiicieiit 

.■ptii  have  been  secured. 

ity  of  the  Edwards  jmmp  with  a  suction- 

ivide,  is  about  500  cubic  yaixls  of  siiiiil 

inients  with  lliis  dredge  were  so  satisfac- 
construction  of  a  dredge  of  much  larger 
:lecidcd  on.  Tliis  dredge  was  completed 
is  cijuipped  with  twociini]ilete  pumping 


A  STEAM  DREDGE  AT  WORK. 


(■barge  pipe.  The  pipe  can  be  deflected  so  as  to 
dejiofiit  the  mat^^rial  on  the  sides  of  the  channel  or 
in  deep  wat«r  below  the  bar.  The  length  of  dis- 
charge pipe  is  u.sually  1,1)00  feet. 

The  dredge  is  moved  back  and  forth  along  the 
required  cut  by  means  of  two  wire  cables  leading 
freni  the  drums  of  the  bauling  winches  to  iron  hy- 
draulie  piles  set  firndy  in  the  sand  at  the  upper  side 
of  the  bar. 

In  dredging,  the  suction  is  lowered  tothe  recpiired 
depth  and  the  dredge  is  hauled  ahead  at  a  rate  vary- 
ing with  depth  of  matt'rial  excavated,  the  speed 
ranging  from  CO  to  150  feet  [K'r  hour. 


plants  each  operated  by  an  engine  of  1,250  hoi-se 
power.  The  barge  tests  of  tins  dredge  showed  an 
average  capacity  of  4,920  cubic  yards  per  hour.  In 
its  present  shape,  tlie  suction  makes  a  cut  40  feet 
wide  and  4  feet  tleep  at  a  rate  of  about  150  feet  per 
honr. 

The  ilredging  fleet  at  the  present  time  consists  of 
1)  dredges,  the  towboats  aud  other  plant  necessary  to 
operate  tbem. 

Three  side-wheel  self-pro[ielling  dredges  are  under 
construction  and  will  be  available  for  the  next  low- 
water  season. 

The  later   type  of  dredges    have   a    capacity   of 
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iiboiit  1.200  cubic  yards  of  sand  per  hour.  The 
siii.-tioii-li<'ud  IP  aliont  2M  tet-t  wiile  and  ihf  suction 
and  discliiit^t-  pi{N.-s  are  ■>'2  Indies  in  diameter.  The 
isaine  general  mellKxl  of  0]>erating  is  eini>loye<l  in 
allof  tlieni. 

The  general  tyi>e  of  the  dn-dgf:*  nuw  under  eon- 
wtnictioii  may  Ik-  brieHy  descrilx-d  as  follows: 

The  huH:^  an-  of  steel  lif2  feet  long.  44  fwt 
molded  width.  70  feet  wiile  over  guards  and  7  feel 
depth  of  hold.  They  have  cabins  137  feet  long  and 
;t4  fi-et  wide,  for  the  accommodation  of  oHicers  and 
crew.  They  are  fully  iituipped  with  cold-storage 
and  electricdight  plants. 

The  propelling  machinery  is  of  the  onlinaiy 
M)!>sis.sippi  river  side-wheel  tyjw  built  for  working 
under  a   pn'ssure  of  170  pounds  per  s<iuare  inch. 

The  cylinders  are  22  inches  iu  diameter  and  7 
feet  stroke. 

The  main  dredging  pump  is  a  centrifugal  double 
suction  pump  with  the  discliarge  at  the  bottom  and 
is  placed  along  center  line  of  bout.  The  water  and 
Hand  enters  the  pump  from  both  siiles  of  the  casing 
and  i.s  discharged  through  a  pipe  42  inches  in  diam- 
eter. The  engines  operating  the  main  pump  are 
horizontal,  tandem,  compound,  condensing  type 
with  high-pre-ssurc  cylinders  Hi  inches  in  diameter 
and  low-pressure  26  Indies  in  diameter,  with  20 
inches  stroke.  These  are  designed  for  a  speed  of  UIO 
revolutions  per  minute. 

The  jet  pump  which  supplies  the  jets  that  stir  up 


the  sand  is  a  horizonlal.  duplex,  compound,  plunger 
pump.  The  steam  cylinders  ai-e  10  and  20  inches 
in  diameter  and  15-indi  stroke.  This  pump  is 
arrangetl  to  work  at  a  pressure  of  about  00  pounds 
IH.r  -sijuan-  inch. 

The  hoisting  and  hauling  winches  are  similar  to 
those  already  described  and  the  methods  of  opera- 
ting are  also  essentially  the  same. 

The  dredge  is  provided  with  a  vertical  spud  22 
inches  sfjuare  placed  near  the  bow,  hy  means  of 
which  the  boat  can  l>e  anchoi-ed  at  any  desired  jfoint 
(HI  the  bar.  The  spud  is  easily  oi>erated  by  means 
cifa  sU-am  cylinder  18  inches  in  diameter  and  0  feet 
stroke. 

The  suet ion-liea<ls  are  made  in  two  parts  each 
111  feet  wide  and  Xi  indies  deep  at  the  narrowest 
])art. 

These  dredges  are  provided  with  machine  shop 
aiid  tools,  sufficient  to  make  all  ordinary  reiNiirs  on 
the  spot  and  also  with  ample  djuipmenf  of  every 
kind  that  may  be  required  to  facilitate  the  work. 

in  the  line  of  temporary  relief,  pending  the  per- 
manent i-egularizalion  of  the  stream,  the  work  done 
for  the  beneht  of  navigation  thus  far  has  fully 
demonstrated  the  practicability  of  economically 
moving  immense  i[uantities  of  material  in  a  short 
spjicc  of  time  with  hydraulic  dreilges.  It  has  also 
demonstrated  that  good  navigable  channels  can  be 
opened  and  maintained  through  the  obstructing 
sinid  bars  at  a  n'asonnble  cost. 


POINT    PLEASANT     BAR 
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An  adequate  plant  properly  managed  sliould 
readily  eUmiiiate  all  serious  hindrances  to  navigation 
during  the  low-water  reason. 

While  there  is  yet  much  to  l)e  learned  us  to  the 
proper  location  of  cuts  and  conditions  of  How  and 
scour,  it  can  be  said,  that  so  far,  the  failures  have 
been  few.  while  success  has  been  the  general  rule. 

A  good  illustration  of  Ihe  eH'ect  of  dredging  is 
shown  in  the  pcnoiupnnying  diagram.     The  pools 


carrying  grain  from  St.  Louis  to  the  seaboard  to  the 
mutual  advantage  of  both  shipper  and  carrier. 

With  a  lull  complement  of  dredges  ready  for  ser- 
vice, it  will  be  entirely  practicable  to  maintain  a 
gooil  steamboat  channel  with  a  least  depth  at  lowest 
st^iges  of  eight  feet  or  mow. 

The  stage  from  Cairo  to  tlie  (Uilf  for  two-thirds  of 
each  year  gives  a  navigable  depth  of  over  twelve  feet. 

As  tltis   channel  is  vitv  rarely  blocked    by   ice 


*1N  BOUND  FOR  NEW  ORLEANS. 


of  deep  water  are  shaded  and  figures  show  deptli  at 
low  water.  In  the  left  diagram,  showing  conditions 
l)efore  dredging,  it  will  be  noticctl  that  the  depth  on 
the  reef  is  only  a  feet.  Two  days  after  dredging, 
the  dredged  cut  shows  the  depths  to  be  fn)m  10  to 
13  feet.  Many  similar  cases  could  be  cited  which 
show  equally  decided  results. 

The  good  work  done  has  already  developed  in- 
creased activity  in  the  ship-yards  and  in  the  construc- 
tion of  new  craft  which  are  taking  the  place  of  the 
obsolete  types  of  boats,  which  are  neither  economical 
or  efficient  forthe  service  now  required.  Boats  with 
steel  hulls,  modem  machinery  and  boilers  are  mak- 
ing their  appearance  and  in  the  near  future  we  will 
doubtless  see   well   equipped  fleets  of  steel  barges 


like  the  Northern  water  routes  via  the  Great  Lakes, 
its  immense  value  to  the  producers  of  the  vast  t^ir- 
rifory  naturally  tributary  to  it  must  be  apjiarent 
and  the  interests  of  these  jirodticcrs  and  of  the  entire 
country  demands  that  this  channel  he  maintained 
in  the  highest  degree  of  efficiency. 

Although  the  importance  of  this  highway  even 
now  can  hardly  be  overestimated,  still  the  opening 
of  an  isthmian  canal  will  add  very  much  to  its 
value,  as  the  traffic  by  water  can  he  extended  from 
the  heart  of  the  continent  to  the  |>orts  nf  the  Pacific 
ocean. 

Thus  new  fields  for  our  exports  will  be  reached, 
new  industries  will  be  developed  and  the  traffic  on 
the  river  will  be  greatly  iTicreased. 
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THE  LOWER  MISSISSIPPI  AND  ITS  REGULATION 


By  H.  St.  L.  COPPEE 


TO  one  who  for  tlie  fii>>t  time  sees  the  lower  Mis- 
sissippi river  at  the  spring  flood,  leaving  its 
alluvial  bed  and  expanding  its  mighty  power  on 
the  adjacent  banks  and  submerged  lands,  sweejv 
ing  through  cultivated  fields  and  forests  and  de- 
stroying everything  in  its  path,  the  idea  of  control 
seems  futile  and  absurd.  In  the  mind,  at  once  the 
question  rises,  How  can  this  great  sea  of  swiftly- 
flowing  turbid  water,  boiling  and  eddying  in  great 
maelstroms  of  currents,  ever  be  regulated  ?  How 
can  such  potential  energy  ever  be  so  conserved  as 
to  expend  itself  in  kinetic  force  against  the  reacting 
creations  of  man's  genius  and  be  i)assed  harmless  and 
pacified  to  tlie  ocean  ? 

To  those  living  before  this  era  of  i)rogressive 
thought  and  inventive  effort  in  every  branch  of  aj)- 
plied  science  and  art,  the  very  dream  of  a  possibility 
of  controlling  this  mighty  river,  to  the  smallest  de- 
gree, must  have  seemed  worthy  the  brain  of  a  poet, 
but  surely  not  that  of  an  engineer  who  knew 
the  value  in  foot-tons  of  this  fluvial  giant  and 
the  opposing  forces  necessary  to  chain  it  to  man's 
will. 

Yet,  under  the  domination  of  mind  and  will,  in 
this  golden  time  of  applied  science,  slowly  but  surely 
the  great  problem  is  being  s<jlved,  each  year  mark- 
ing some  further  progress  and  greater  benefits  con- 
ferred by  the  untiring  fight  against  this  common 
enemy. 

In  pace  with  every  upward  step  engineering 
science  climbs,  oftentimes  leading  the  way. 
Hydraulic  engineering  is  but  one  branch  of  general 
engineering  practice  ;  and  to  its  practitioners  has 
devolved  the  task  of  accomplishing  what  seemed  at 
one  time  the  impossible. 

As  far  back  as  we  can  trace  in  the  dim  geological 
past  w^e  find  the  ^fississippi  river  a  vast  waterway, 
sea  or  estuarj'^  or  flowing  stream,  the  great  central 
artery    of  the   North   American   continent,  at  aJl 


peiiods  a  channel  of  some  sort.  During  the  Cham- 
plain  epoch  great  masses  of  melting  ice  furrowed 
their  way  through  its  channels  that  now  lie  buried 
manv  hundred  feet  under  the  more  recent  strata  of 
marine  and  fluvial  deposits.  T^^ter  strange  fauna 
swam  in  its  turbid  waters,  and  curious  trees  shaded 
its  ever  changing  banks ;  these  have  been  swept 
away  in  the  long  ages  of  pre-histx)ri(-  time,  and  re- 
placed by  the  familiar  organisms  of  the  present. 

From  earliest  time  this  great  river  has  been  a 
problem  to  mankind.  The  Indians  viewed  it  with 
awe  and  superstitious  wonder.  It  puzzled  and  ulti- 
mately checked  the  uncompromising  spirit  of  the 
bold  De  Soto  and  his  hardy  followers,  and  his  body 
was  interred  in  the  depths  of  its  shifting  bed. 

To  the  early  Canadian  explorers  seeking  more 
extended  dominions  for  the  French  throne,  it  seemed 
to  join  the  very  antipodes,  as  down  its  swiftly  flow- 
ing waters  they  descended  ;  hoping  for  an  P^ldorado 
that  did  not  exist ;  past  the  muddy  river  from  the 
arid  plains  in  the  West,  on  through  the  limestone 
causeway  of  the  Ozarks,  on  through  endless  days 
and  nights  of  journeying ;  by  banks  with  noble 
trees — oak,  cypress,  ash  and  gum — festooned  with 
vines  in  mighty  chains,  and  pendants  of  fleecy  moss, 
or  bars  of  gravel,  sand  and  mud,  fringed  with 
fragrant  willows ;  on  to  their  destination  in  the 
fever-breeding  marshes  near  the  sea ;  doomed  to 
disappointment,  but  being  the  precursors  of  a  civi- 
lization and  commercial  activitv  then  undreamed 
of,  even  in  the  centers  of  culture  and  wealth  of  the 
Old  World. 

In  spite  of  tlie  invasion  of  civilization,  much  of  the 
lower  Mississi|)j)i  river  n^nains  in  the  same  primeval 
grandeur  as  it  did  in  the  tinje  of  La  Salle.  The 
same  April  sun  shines  on  its  eddying  surface  and 
forest-fringed  banks,  and  the  same  April  air  w*afts 
the  sweet  scent  of  the  grape  and  jessamine  over  its 
nroad   bosom,  flecked   by  drifting   tree   and  vine, 
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borne  by  the  spring  flood  to  a  haven  in  some  sliallow 
inlet  in  the  Gulf. 

The  Mississippi  is  always  excentric  in  its  flow,  not 
behaving  like  otiier  well-conditioned  rivers,  but 
objecting  to  the  supposed  laws  of  hydraulics  it 
defies  science  and  human  ingenuity  and  reluctantly 
comes  under  the  influence  of  well  applied  engineer- 
ing practice,  based  on  years  of  experience  and  hard 
fought  battles  with  its  uncompromising  opj)onent. 
•  Someone  has  said  "The  Lord  has  not  finished 
making  the  Mississii)pi  valley  and  it  is  not  His 
intention  that  it  should  be  inhabited  or  its  river 
controlled.'*  But  l)e  it  in  a  geologic  or  post-geologic 
period,  in  a  state  of  psychozoic  transition  or  not,  man 
and  mind  have  souglit  its  domain  and  j)ropose  to 
train  it  to  their  will.  Occupying  the  very  heart  of 
the  country  and  receiving  its  waters,  tributaries  and 
rainsheds,  from  the  topmost  ridge  of  the  Alleghanies 
on  the  East,  and  the  Rocky  mountains  on  the  AVest, 
its  importance,  from  an  industrial,  commercial,  and 
strategic  standpoint,  is  immense.  This  was  a  well- 
recognized  fact  in  colonial  times,  and  in  the  begin- 
ning of  our  national  history,  and  continues  to  be  as 
our  commercial  and  moral  imj)ortance  imj)ress 
themselves  more  powerfully  on  the  markets  of  the 
world. 

Not  many  years  ago  though  prosperous  cities  and 
productive  plantations  existed  on  the  lower  Missis- 
sippi, and  intermittent  navigation  was  carried  on  as 
a  means  of  supply  and  export,  practically  nothing 
had  been  done  to  develoj)  the  va«t  agricultural  do- 
main reaching  back  many  miles  from  its  banks,  by 
protecting  it  from  annual  inundation  from  high 
water  and  providing  a  means  of  uninterrupted  trans- 
|K)rtation  at  low. 

What  has  since  been  done  to  chain  this  powerful 
stream  that  unshackled,  like  China's  great  Yellow 
river,  has  been  a  sorrow  and  a  terror  to  the  riparian 
owner  and  navigator ;  but  enslaved  and  properly 
guided  to  the  sea,  will  prove  an  untold  blessing  to 
the  inhabitants  of  this  rich  territory.  The  earlier 
attempts  at  control  and  regulation  were  but  tenta- 
tive and  local,  consisting  in  liie  construction  of  small 
levees  for  use  also  as  roadways,  in  detached  sections, 
protecting  private  property,  in  no  way  forming  a 
continuous  system.  The  first  of  these  was  built  at 
New  Orleans  in  1717.  It  was  about  4  feet  high,  had 
a  crown  of  18  feet  and  slopes  2  to  1  back  and  front. 

These  disconnected  levees,  having  their  origin 
nearly  200  years  ago,  have  grown  through  a  well- 
defined  law  of  necessity,  from  the  requirements  of 


self-protection  in  the  beginning,  through  the  more 
extensively  organized  ettbrts  of  the  local  communi- 
ties, levee  boards,  construction  companies,  etc.,  into 
the  great  State  and  National  systems  that  exist  to-day 
and  will  form  a  permanent  barrier  to  future  floods, 
when  completed  by  the  General  Government  to  the 
dimensions  dictated  by  scientific  research.  While 
the  levee  system  was  passing  through  the  many 
stages  of  evolution,  from  the  small  New  Orleans  sec- 
tion to  the  finished  dike  of  to-day,  the  importance 
of  the  river  as  a  means  of  transportation  for  the  pro- 
ducts of  the  protected  lands  became  more  and  more 
apparent.  After  many  years  of  controversy  as  to 
the  best  means  of  improvement,  and  the  writing  of 
thousands  of  pages  on  canalization,  regulation,  etc., 
followed  by  active  work  of  construction,  a  deep 
channel  at  the  mouth  of  the  river  was  opened  to  the 
sea.  Jetties  accompanied  by  dredging  in  South  pass 
was  the  method  proposed  and  carried  out  by  Mr.  Jas. 
B.  Eads,  then  one  of  the  most  eminent  engineers  in 
America.  This  work  w^as  practically  completed  in 
1879.  Up  to  that  time  but  little  had  been  done  on 
the  Mississippi. 

Local  levee  boards  in  Mississippi,  Louisiana  and 
Arkansas  were  making  what  progress  they  could 
with  insufficient  means  and  inadequate  mechanical 
appliances  for  construction  ;  the  great  majority  of 
the  levees  being  erected  by  shovels  and  barrows  and 
small  drag-scrapers.  The  prices  paid  for  work  were 
very  high,  consequently  the  results  were  very  mea- 
gre. Specific  appropriations  had  been  made  by  the 
General  Government  for  the  protection  of  the  banks 
at  New  Orleans,  Vicksburg  and  Memphis,  and  work 
to  a  great  extent  experimental  had  been  carried  on, 
consisting  in  the  revetting  of  the  caving  banks  by 
means  of  small  detached  mattresses,  dykes,  screens, 
etc.  To  quote  from  the  author's  article  in  the  En- 
gineering Magazine  of  June,  1896  : 

*^  The  early  revetment  work,  which  was  purely  for 
the  protection  of  property  in  harbors  and  not  for  the 
general  improvement  of  navigation  (as,  for  instance, 
at  New  Orleans  from  1878-1881),  consisted  of  piles 
driven  in  pairs  G  feet  apart  along  the  bank,  to  which 
were  fastened,  by  big  iron  rings,  light  mattresses  2 
inches  thick  by  2.'>  feet  long  and  24  feet  wide,  made 
of  fish-pole  cane  sewed  together  by  weaving  double 
wires  and  afterward  varn  under  them.  These  small 
mats  were  first  fastened  together,  forming  sections 
200  by  24  feet,  and  then  sunk  with  iron  weights. 
Tliese  mats  were  of  little  permanent  value.  They 
cost  from  $12.87  to  $7.22  per  square  (100  sq.  ft.). 
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"Another  early  revetment  instanced  by  the  work  at 
Delta  Point,  opposite  Vicksburg,  consisted  of  mat- 
tresses built  of  willow  brush  and  laid  in  cross-lavers 
with  top  and  bottom  grillage  of  poles  fastened  to- 
gether with  hardwood  pins  and  Xo.  10  wire.  These 
mats  were  constructed  on  floating  ways  (a  barge 
with  inclined  skids),  and  were  50  feet  wide,  150  feet 
long  and  2  feet  thick.  When  finished  they  were 
launched  into  the  river  and  sunk  with  the  long  axis 
normal  to  the  bank  by  throwing  stone  on  them  from 
small  barges.  One  of  these  mats  could  be  made  and 
sunk  in  the  same  dav  with  the  untrained  labor  then 
employed.  Their  cost  per  square  was  $12,  and 
per  lineal  foot  of  bank  protected,  $18. 

"A  modification  replaced  the  grillage  of  poles  and 
the  connecting  pin  by  a  wire  netting.  This  netting 
was  formed  on  a  drum  attached  to  the  weaving 
barge  or  ways,  and  on  it  was  placed  the  brush,  and, 
above  the  brush,  wires  which  were  connected  through 
the  mat,  forming  a  very  compact  and  strong  revet- 
ment, some  of  which  lasts  to  the  present  day. 

'^  The  work  thus  far  described  is  submerged  ;  it  was 
placed  in  the  low  water  season,  and,  after  being  sunk, 
remained  constantly  under  water. 

"  It  was  at  first  supposed  that  protection  below  the 
low-water  line  would  secure  the  u[)per  portion  ;  but 
it  was  found  that  the  upper  bank  quickly  washed 
down,  and  in  many  places  the  mats  were  flanked  by 
the  current.  In  order  to  prevent  this  destruction 
and  make  the  revetment  complete  and  effective,  the 
upper  portion  of  the  bank  was  graded  by  hand,  and 
on  the  slope  was  placed  ashore  mat  built  of  grillage 
and  brush,  bound  by  hickory  pins  and  wire,  covered 
with  rock,  and  connected  at  the  water-line  with  the 
sub-aqueous  work/' 

It  was  not  until  1879  that  steps  were  taken 
towards  a  well-organized  project  for  the  general 
improvement  of  the  lower  Mississippi  river  ;  the  first 
being  the  creation  by  Congress  of  the  Mississippi 
River  Commission  and  its  appointment  by  the 
President  of  the  United  States.  Its  personnel  was 
most  excellent,  the  members  being  of  pronounced 
eminence  as  military  and  civil  engineers  and 
statesmen.  The  duty  of  the  Commission  was  to  have 
surveys  made  of  the  river  and  obtain  data  of  its 
physical  properties  and  phenomena  on  which  to  base 
a  plan  for  the  work  of  improvement ;  to  formulate 
such  a  plan  or  project  and  to  carry  it  out  in  accord- 
ance with  the  provisions  made  by  the  Government. 

The  task  was  a  great  one  and  the  men  to  whom  it 
was  intrusted   were  equal   to    it.     Though   many 


changes  have  been  made  in  the  details  of  the  work 
and  greater  weight  given  to  certain  features  that  in 
their  incipiency  were  not  considered  important,  the 
general  plan  laid  down  in  the  beginning  is  being  in 
great  part  carried  out  in  spite  of  the  uncertainty  of 
our  method  of  obtaining  appropriations  and  the 
enormous  and  varied  forces  and  quantities  involved 
in  the  problem.  The  Rhine,  the  Rhone,  the  Danube, 
the  Volga,  and  many  well-known  American  rivei-s 
on  which  regulation  and  general  improvement  has 
been  applied,  are  of  much  smaller  dimensions  and 
volume  of  discharge,  therefore  they  were  but  poor 
criterions  to  follow.  The  processes  and  apparatus 
adopted  for  obtaining  the  {)hysical  data  are  well 
known  by  engineers.  Velocity  and  discharge  obser- 
vations were  made  at  first  by  floats  and  rods  and 
afterward  by  current  and  direction  meters.  Depths 
were  found  with  the  lead  and  graduated  line,  etc. 

The  phenomena  observed  and  the  laws  or  sup- 
posed laws  deduced,  which  indicate  the  underlying 
principle  that  has  to  be  subserved  in  the  plans  for 
improvement,  have  been  profoundly  studied  by  the 
engineers  employed  on  the  river,  and  numerous 
monographs  have  been  written  that  are  of  untold 
value  and  importance  to  engineering  literature.* 

To  quote  again  from  the  Engineerbig  Magazine^ 
June,  1896  :  **  The  Mississippi  in  its  lower  reaches, 
from  Cairo  to  the  Ciulf,  is  purely  an  alluvial  stream, 
flowing  through  a  low-lying  land  subject  to  over- 
flow. Its  high-water  season  may  be  approximately 
stated  as  continuous  from  February  to  May  inclu- 
sive, and  the  low-water  season  from  September  to 
December,  the  other  months  of  the  year  marking 
the  transition^  periods.  Its  numerous  bends  have 
no  uniformity  of  radius  or  depth,  each  with  its  ac- 
companying bar  on  the  convex  shore,  terminating 
in  a  shoal  or  crossing  where  the  curve  is  reversed 
and  the  water  cuts  through  the  continuous  chain  of 
sand. 

"The  banks  are  formed  of  strata  of  sand,  buckshot, 
and  clay,  of  varying  thickness.  During  the  high 
stages  the  water  scours  the  bank  on  the  concave  side 
in  the  bends,  depositing  the  material  thus  obtained 
on  the  bar.  At  low  water  the  reverse  is  the  case  to 
a  great  extent ;  the  bar  is  scoured,  and  the  caving 
in  the  bend  is  materially  reduced. 

"In  accordance  with  the  law  of  transportation  of 
material    in    mechanical    suspension    in    alluvial 

*  Papers  by  Colonels  Oomstock  and  Suter  and  Majors 
Starling,  Oc&erson,  Seddon  and  others,  iu  reports  of  the 
Commission  and  Transaction  of  the  American  Society  of  Civil 
Engineers. 
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streama,  as  the  water  leaves  the  bend  and  crosses  to 
the  other  side  with  its  load  of  sediment,  tlie  heavy 
grains  of  sand  drop  to  the  hottom  and  are  rolled 
along  in  well  defined  waves,  with  long  up-stream 
and  steep  down-stream  slopes,  the  lightest  material 
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Hoatiiig  uiilil  the  velocity  is  reditceil  and  flow  is 
more  uniform,  i.  e. — freer  from  upward  current-s  and 
boils,  which  support  the  material  in  suspension — 
when  it  is  also  deposilcd,  the  more  finely  com- 
minuted particles  being  carried  out  to  sea,  where 
freedom  from  currents  and  salt  water  hasten  its  pre- 
cipitation. 

"  There  are,  generally  speaking,  two  methods  for 
the  improvement  of  alUivtal  streams — i:nnalization 
anil  regulation. 

"The  former,  owing  to  the  greater  cost  and  difti- 
culty  of  obtaining  permanent  foundations  for  locks 
and  dams,  is  rarely  resorted  to,  though  in  latter 
years  the  use  of  concrete  has  enlarged  its  field  of 
possibilities  where  formerly  deemed  impracticable. 

"  Regulation  includes  two  distinctive  features  in 
streams  subject  to  overflow,  governed  by  the  high 
and  low-water  regimen.  They  are  :  the  improve- 
ment of  the  high-water  channel,  and  the  improve- 
ment of  the  low  or  medium  stage  channel.  The 
former  consists  in  the  construition  of  leveesand  high- 
water  cross-dikes  ;  anil  the  latter  in  revetment  and 
.spurs  for  bank  protection,  permeable  dams  and 
training  walls,  sills  (grnnd-schwelloii),*  and  dredg- 
ing. 


"  In  some  foreign  rivers  portable  jetties  have  been 
used,  but  not  on  any  extensive  scale.* 

■'  These  different  methods  have  been  differently 
employed  on  many  rivers  throughout  the  world, 
with  a  varied  measure  of  success,  their  application 
being  accompanied  in  different  localities  by  modifi- 
cation in  detail  of  structure,  governed  by  the  material 
at  hand  and  the  judgment  of  the  designing  engineer. 

"  The  great  discharge  of  the  lower  Mississippi  river, 
the  excessive  oscillation  of  its  water  surface  from 
high  to  low  gauge,  the  vast  destructive  energy  stored 
and  expended  in  its  flow,  and  the  crumbling  or  fri- 
able nature  of  its  banks,  makes  the  problem  of  its 
regulation  or  improvement,  both  for  the  protection 
iif  property  and  benefit  of  navigation,  a  very  diffi- 
i-ult  one  to  solve." 

The  original  plan  of  improvement  adopted  by  the 
Mississippi  liiver  Commission  was  as  follows  : 

First,  to  conti»l  the  floods  or  high  water  by  levees. 

Second,  to  contract  to  a  normal  width  the  wide 
reaches  by  permeable  and  impermeable  dikes. 

Third,  to  protect  the  banks  from  caving  by  revet- 
ments. 

This  plan  has  been  changed  as  follows  : 

First,  the  use  of  contraction  work.^  has  been  aban- 
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doned    to  a  great   extent.      Kew    dike    or  training 
walls  are  now  constructed. 

.Secojirf,  the  general  improvement  of  the  river  by 
bank   protection,  revetmenfji,  spurs,  etc.,  has  been 


■  Alto  called  by  the  Freocb  Epw  Noyea. 
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postponed  until  some  less  expensive  structures  are 
designed  or  discovered. 

Third.  The  existing  revetments  are  being  re- 
paired and  new  ones  placed  in  localities  where  cut- 
oflfe  and  out-lets  threaten  the  stability  of  regimen, 
or  harbor  lines  and'valuable  city  property  are  being 
encroached  on  by  the  caving  banks. 

Fourth,  The  low-water  channels  over  the  cross- 
ings are  being  maintained  by  dredging  during  the 
low-water  season. 

The  lower  Mississippi  gets  its  water  principally 
from  two  great  drainage  basins  or  watersheds,  the 
Ohio  and  the  upper  Mississippi  and  Missouri.  The 
former  is  about  200,000  and  the  latter  over  700,000 
square  miles  in  extent,  and  though  the  latter  is  over 
three  times  greater  its  average  annual  discharge  is 
but  one-half  that  of  the  former.  In  the  lower 
reaches  the  flow  is  augmented  by  the  discharge  of 
the  St.  Francis,  the  Arkansas  and  White,  the  Yazoo 
and  the  Red  rivers ;  the  Arkansas,  White  and 
Red  adding  at  flood  stage  over  750,000  cubic  feet 
per  second.  The  St.  Francis  and  Yazoo  are  of  little 
consequence,  except  in  that  their  basins  act  as  relief 
areas  or  reservoirs  during  high  stages  of  the  river. 
The  drainage  basin  of  the  Arkansas  and  White  is 
about  200,000  square  miles,  nearly  as  large  as  the 
Ohio,  and  that  of  the  Red  river  99,000  scjuare 
miles. 

The  rains  that  produce  our  greater  floods  are  pre- 
cipitated on  the  slopes  of  the  Ozark  mountains  and 
the  watershed  supplying  the  Ohio,  Cumberland  and 
Tennessee  rivers.  The  destructive  storms  that  paas 
up  from  the  Gulf  of  Mexico,  commencing  in  Febru- 
ary, deposit  part  of  their  burden  of  moisture  on  the 
hills  and  valleys  tributary  to  the  Arkan&is  and 
White  and  in  the  main  trunk  basins  of  the  lowe^ 
river.  Continuing  up  through  the  Ohio  valley  to 
the  topmost  ridges  of  the  Appalachian  chain,  they 
pour  down  floods  of  water  that  in  great  part  reach 
the  alluvial  river,  causing  destructive  overflows.  As 
a  rule,  the  high  water  from  the  Missouri  and  upper 
Mississippi  does  not  come  until  late  in  the  season, 
when  the  spring  flood  has  passed  from  the  Ohio 
valley  and  the  lower  Mississippi  is  in  condition  to 
receive  the  discharge. 

The  lateness  and  the  lack  of  importance  of  these 
latter  floods  is  due  to  the  fact  that  the  drainage 
basins  of  the  upper  Mississippi  and  Missouri  are  in 
an  arid  region  of  little  rain-fall,  and  that  they  are 
geographically  situated  in  such  northern  degrees  of 
latitude  as  to  keep  their  waters  practically  frozen 
until  late  in  the  spring. 


At  first,  owing  to  the  narrow  interpretation  of  the 
law  governing  the  application  of  the  funds  appro- 
priated, levee  construction  was  not  given  a  very 
important  place  in  the  general  work  of  improve- 
ment. Later  it  has  become  the  most  important 
feature,  not  only  as  a  means  of  channel  regulation 
but  as  a  protection  to  the  alluvial  lands  and  the 
people  living  thereon. 

For  convenience  of  administration  the  Mississippi 
River  Commission  divided  the  portion  of  the  allu- 
vial basin  from  Cairo  to  the  Gulf  into  four  districts, 
each  of  which  is  placed  under  the  supervision  of  an 
officer  of  the  United  States  Engineer  Corps.  These 
districts  include  the  levees  built  by  the  local,  state 
and  county  boards,  which  are  to  a  great  extent, 
maintained  by  the  Government. 

The  first  and  second  districts,  extending  from 
Cairo  to  the  mouth  of  the  White  river,  have  been 
consolidated  and  are  under  one  oflScer. 

The  third  district  reaches  from  White  river  to 
Warrenton,  just  below  Vicksburg,  and  the  fourth 
thence  to  the  head  of  the  passes. 

The  climate  varies  but  slightly  in  this  entire  reach 
of  river,  the  winter  in  the  upper  districts  being  more 
severe  and  extended,  but  the  other  seasons  partaking 
of  practically  the  same  changes.  The  high-water 
conditions  are  much  the  same,  varying  in  average 
height  of  overflow  and  time  of  maximum  gauge 
reading.  The  topography  is  similar :  a  flat  alluvial 
plain  intersected  by  numerous  bayous  and  lakes,  old 
river  arms,  etc.,  having  slopes  gently  declining  from 
the  river  and  in  the  direction  of  its  flow. 

The  materials  composing  the  banks,  on  which  the 
revetments  are  placed,  and  the  foundations  on  which 
the  levees  stand,  and  the  material  of  which  they  are 
constructed  are  of  the  same  geological  epoch,  and, 
generally  speaking,  were  formed  by  the  same  agen- 
cies throughout.  In  the  lower  district  the  alluvium 
is  more  compact  and  tenacious,  and  resists  caving 
better  than  in  the  districts  above. 

Since  1882  approximately  80,000,000  cubic  yards, 
have  been  placed  in  the  levees  by  the  Government. 
The  form  of  these  levees  has  varied  with  local  con- 
ditions, but  since  1887  the  general  specifications 
have  not  been  radically  changed. 

A  few  years  ago  the  Government  adopted  standard 
sections  which  have  since  been  adhered  to,  except  in 
cases  where  the  conditions  demanded  more  specific 
treatment.  The  first,  second  and  third  districts  have 
practically  the  same  standard  for  all  levees  on  all 
ordinarily  good  foundations,  and  when  constructed 
of  material  not  below  the  average  in  strength. 
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The  standard  dimensions  are :  Crown,  8  feet ; 
front  or  river  slope,  3  to  1  ;  back  slope,  3  to  1. 
Where  the  Icveo  is  over  11  feet  in  height,  a  ban- 
quette, at  an  elevation  of  S  feet  below  tlie  top  of  the 
main  levee,  is  added.  The  slope  of  the  crown  of  this 
banquette  is  10  to  1,  width  of  crown  20  feet,  and 
back  slope  4  to  1.  Where  tlie  foundation  is  bad  or 
the  material  is  weak,  tlie  banquette  section  and  per- 
haps the  front  slope  of  the  main  Icvec  is  increased. 


The  (lotted  Hues  in  Fig,  1  sliow  the  .shrinkage  sec- 
tion to  wliicli  levees  are  built.  The  si>ecifi  cat  ions 
require  the  levee  to  be  constructed  iu  2-ft.  layers 
with  scrapers,  on  a  well  grubbed  and  thoroughly 
plowed  foundation  containing  a  small  exploration 
muck-ditch  filled  back  with  strong  material,  the  best 
to  be  found  in  the  vicinity,  and  sodded  at  2-ft.  inter- 
vals with  Bermuda  grass. 

In  the  fourth  district  the  dimcn.-iions  viiry  with 
the  height,  and  are  intended  to  conform  more  nearly 
to  the  supposed  theoretically  perfect  section.  These 
variations  may  be  further  modified  as  in  the  other 
districts  when  retiuired  by  abnormal  condition  of  the 
foundation,  material  of  construction,  wave  wash,  etc. 

For  levees  from  H)  to  1-1  feet  in  height  the  crown 
is  S  feet,    the    river   slope  is  3  to  1,  and  tlie  land 
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slojie  4  lo  1  to  within  ■'»  feet  of  the  crown  ;  thence  to 
the  crown  it  is  2.;'>  to  1. 

For  levees  from  l.'j  to  20  feet  in  height  the  crown  is 
8  feet,  the  river  slope  is  3  to  1,  the  first  8  feet  of  the 
land  sloi>e  from  the  ground  is  0  to  1 ,  the  next  G  feet  4 
to  1,  and  thence  to  the  crown  2.5  to  1. 

Fig.  2  shows  these  sections  and  the  method  of 
placing  allowances  for  shrinkage. 

In  the  upper  districtelOZ"  of  the  height,  both  in 
wheelbarrow  and  team  work,  is  required  for 
shrinkage. 

These  standard  sections  are  expected  to  withstand 
the  water  to  within  3  feet  of  the  crown  of  the  levee. 

For  Anragi  Nat  Meighti  from  6  -to  tO. 


54 


Riparian  Lands  of  the  Mississippi  Kiver  ; 


without  excessive  sataration  or  change  of  form,  and 
to  give  unqualified  protection  under  all  normal  con- 
ditions of  foundations  and  materials  of  construction. 
When  subjected  to  water  above  the  3-ft  line, 
though  they  are  intended  to  remain  intact  they  can- 
not be  considered,  either  theoretically  or  practically, 
standards  of  excellence. 


known  flood.     It  was  in  the  neighborhood  of  2,000,- 
000  cubic  feet  i>er  second. 

Since  1882  with  the  growth  of  the  levee  system 
with  Government  assistance,  and  the  gradual  elimi- 
nation of  reservoirs,  and  contraction  nf  high-water 
sections,  the  i\ntid  plane  had  risen,  each  high 
water  for  a  given  volume  of  discharge  giving  greater 


In  June,  1898,  the  writer  published  a  paper  iu  the     gauge  readings.     In  1807  when  the  volume  of  dis 


Transaction  of  the  American  Society  of  Civil 
Engineers,  entitled  "Standard  Levee  Section,"  in 
which  the  sections  of  foreign  levees  are  compared 
with  those  adopted  in  this  country.  It  is  interesting 
to  note  that  the  experience  on  the  Mississippi  river 
isiwrallel  to  a  great  extent  with  that  in  Holland. 
Eliniinating  the  portion  of  the  levee  used  as  a  road- 
way, we  ha\e  a  theoretical  section  verj- similar  on 
both  sides  of  the  ocean. 


charge  approached  very  nearly  to  that  of  1882,  the 
water  climbed  above  the  crown  of  the  levee  and  con- 
tinued to  rise  against  the  ti'mporary  to|»ping,  that 
was  hastily  placed  in  tlie  emergency  of  the  moment, 
until  it  overcame  at  many  ]x>ints  this  feeble  resist- 
ante,  and  relieved  itself  in  the  great  basins  to 
east  and  west.  The  following  tJible  gives  the  difier- 
eneo  in  elevation  on  the  gauges,  of  tlie  floods  of  1882 
am! 1897: 


Beimimt 

New  Madrid 

Cottonwood  Point.... 

Fulton- 

Memphis 

Mhoons 

Sunflower".'.'.!!!;"!'.'..!; 

White  River 

.^rkantMHCity 

•.ireenville   

Lake  I'rovideni* 

Vickaburg  

St.  Joseph 

Natchez  _ 

Red  River  

Bayou  Sara 

Baton  Riiiige 

Plaiivemine 

(Jollege  Point 

Carrollton 


.>1.H  I     51.6-0.;t 

11^     1     '        A^    t       ft   fi 


47.2  I  ol.8f4.« 
41.7  47.3+5.6 

48.4  52.4+4.0 
47.1  51.9+4.8 

41.7  46.8+5.1 

38.3  44.4!  6,1 

48.8  52.4-13.6 

44.9  47.8+3.0 
47.8  411.8+2.0 

48.5  60.2M.7 
3tt.3  43.8+4.5 
:f(1.0  40.7+4.7 
31.3  36.3-1-5.0 
■i:i.2  28.0+4.8 
l.i.fl  Hl.0    4.0 
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In  both  coritineutjs  the  same  problem  was  worked 
out  with  very  much  the  same  means,  and  to  the 
same  results.  Abroad,  more  time  and  money  are 
expended  on  revetments  to  protect  the  exposed 
slope  of  the  levee  than  in  this  country,  but  not  until 
the  required  gmdes  and  suflicient  material  have  been 
obtained  here  will  the  question  of  levee  revetments 
become  vital,  except  as  very  unusual  departures 
from  the  general  practice. 

During  the  floo<l  of  1882  and  those  prior  to  that 
year  the  levees  were  very  weak  and  imjjerfect,  oHer- 
ing  but  feeble  resistance  to  overflow.  In  1882  the 
discharge  was    [)robably  as   great    as   that  of  miy 


With  the  ex|x!rience  derived  from  the  latter  flood 
estimates  have  K-eii  made,  based  on  scientific 
researcJi,  and  the  general  consensus  of  engineering 
opinion  is  that  a  levee  grade  nlxiut  ti  feet  above  the 
high  water  of  1S07  will  be  safe  against  any  flood 
that  it  may  be  necessary  to  coiit*'nd  with. 

The  levees  of  the  lower  Mississippi  are  about  1,800 
miles  in  length  ;  a  few  gaps  remain  to  be  filled 
before  the  system  is  continuou.s,  except  where  the 
hills  apjiroach  the  river  and  at  the  mouths  of  tribu- 
taries, where  leveeing  is  impossible.  Pig.  3 
shows  the  position  and  area  uf  the  basins  protected, 
and  the  follov/ing  table  gives  the  districts,  their 
length,  and  the  amount  of  cubic  yards  of  material 
in  the  levees  April,  1898  : 
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Lower  TeDBaa... 
Atchafal&vft  .. 
Lafourche  •• 
BaratarU... 
Homochitto.  .. 
Pontchartrain. .. 
Lake  Borgne ... 

4th  Diatrict... 


Grand  Total... 

Since  April,  J89S,  about  ."i.OllO.dOO  cubic  yards 
have  l>een  added,  making  a  grand  total  of  nbout 
i:t7,n()0,000  cubic  yards  in  all  tlie  lovees  on  the 
alluvia]  river. 

In  order  to  complete  the  .system  to  the  ultimate 
fjrade  averaging  about  l>  feet  above  the  high  water 
of  ISO",  the  Mississippi  River  ('oinmission  asks  for 
120,000,000  to  he  appropriatt'd  by  the  (loverninent. 

In  the  work  of  the  Missis.'^ippi  liivei'  Commission 
after  1882,  the  duty  of  revetments  was  materially 
extended. 

Instead  of  protecting  harbor  fronts  in  limited 
spaces,  they  were  employed    lo  retain   the  bank  in 


BALLASTING 


FIG.  3. 

long  and  difficult  reaches.  To  meet  tiiese  new  con- 
ditions an  entire  change  in  construction  was  neces- 
saiy. 

The  woven  mat  was  adopted  and  continued  to  be 
the  standard  for  many  years,  and  many  localities 
were  permanently  and  successfully  pi-otected  by  ii. 

It  was  constructed  by  first  building  on  Hoating 
ways  a  rigid  head  of  jtoles,  to  which  weaving  poles 
were  fastened  at  right  angles.  On  these  weaving 
poles,  extending  to  the  full  length  of  the  mat.  was 
woven  willow  brush.  A  grillage  of  poles  was  fas- 
tened to  the  top,  and,  after  being  secured  to  the 
bank  and  mooring  barge,  the  mat,  400  feet  long  by 
l')0  feet  wide,  was  sunk  by  means  of  rock  thrown 
from  barges. 
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KING  MATTRESS. 

AfU'r  sinking  tlie  mat  tiie  upper  [mrtioii  of  t!ic 
bank  was  gradeil  to  a  slo|X!  (3  liorizuntal,  1  vortical) 
by  the  hydraulic  method.  The  grader  consisted  of  a 
large  duplex  compound  jiumpwitli  a  capacity  of  •i,0(lO 
gallons  per  minutt',  giving  a  water  pressure  of  UiO 
pounds,  with  a  steam  pressure  of  80  pounds  per  s<]uaie 
inch  and  a  vacuum  of  2nA  inches.  It  rested  on  a 
house  barge,  Tlic  hose  from  tlie  pump  terminated 
in  a  IJ-inch  nozzle,  from  which  the  water  was  di- 
rected against  the  bank,  reducing  it  to  the  i"ci|uired 
grade.  Tlie  exaivation  of  1  cubic  yai-d  of  earth 
took  a  fraction  les.s  than  1  cubic  yard  of  water,  and 
use<l  three  pounds  of  coal. 

Owing  to  the  heterogeneous  eonsisteney  of  the 
bank,  the  slope,  us  left  by  the  hydraulic  grader,  \v;is 
often  very  unsatisfactory  and  rough. 

This  had  to  l)e  Remedied  by  hand,  sluice,  and 
scraper  dressing,  Iwfore  revetting.  The  height  of 
bank  graded  averaged  aliout  3(1  feet,  and  the 
material  excavated  per  Inindred  feet  about  r),.")()ll 
cubic  yard.s,  costing  about  4  cents  per  cubic  yard  for 
removal. 

When  the  bank  was  dressed  a  revetment  of  two 
layers  of  brush  with  jiale  grillage  above  and  below, 
fastened  with  wire  and  spikes,  was  placed  Ibereon 
and  well  covered  with  stone. 

This  tyiH!  of  bank  }>rotection  with  numerous  modifi- 
cations has  been  used  up  to  within  a  few  yeai-s,  and 
baa  [)roveii  in  many  places  very  succei^sful.  The  si/e 
of  the  mattix'ss  was  considerably  iut-rea.sed,  being  as 
much  as  2,(Hll)  feet  long  and  300  feet  wide.  The 
thickness  was  also  inerea,sed  by  overweaving  and 
cross-weaving  and  the  additions  of  loose  brush  under 
top  grillage.  Greater  strength  was  obtained  by  the 
introduction  of  iron  rod-s  longitudinal  and  trans- 
verso  cables,  and  hard-wood   heads.     In  the   early 


and  insuftieient  work  the  cost  per  lineal  foot  of  l»ank 
l>roteetion  was  ?14  ;  the  later  standard  woven  mats, 
300  feet  wide,  with  paved  bank,  cost  $30. 

Notwithstanding  the  fact  that  adilitiimal  strength 
and  thickness  hail  been  given  the  woven  mat,  it  was 
found  that  the  water  would  seour  the  bank  through 
the  spaces  between  the  willows,  and,  owing  to  its 
stifbies.1,  the  mat  was  often  damaged  at  the  outer 
edge  where  the  action  of  the  current  was  violent. 
To  prevent  this,  and  to  obtain  a  structure  both 
stronger  and  more  pliable,  the  fascino  form  was 
tried,  and  pmvcd  so  superior  to  the  olil  mat  that  it 
has  been  adopted  as  the  standanl,  an<i  bids  fair  to 
solve  the  problem  cif  permanent  pn)(eetion  at  all 
[Htints  and  in  all  materials. 

The  fascine  mat  is  made  with  about  the  same  di- 
Tuensions  as  the  large  woven  mat-s  300  feet  by  1,000 
feet.     It  is  constructed  in  the  following  manner  : 

First,  a  large  head  of  hard-wood  poles,  3  feet  in 
diameter,  is  formed  on  the  ways  normal  to  the  bank. 
To  this  head  is  fastened,  at  intervals  of  8  feet,  a 
l-ineh  wire  cable  and  a  i-iiich  wire  strand.  Fas- 
cines about  IJ  inches  in  iliameter  made  of  bundles 
of  willows  are  then  placed  parallel  to  and  against 
the  head,  being  forced  well  up  to  it  and  held  in 
place  by  a  turn  of  the  wiT-e  strand  and  a  clamj)  on 
the  under  cable.  When  10  feet  (in  length  of  the 
mat)  of  the  fascines  have  been  placed,  a  second 
bard-wood  bead  is  constructed,  taking  the  jdace  of 
a  fiisciiK',  and  chnnped  in  the  sjime  manner.  These 
two  heads  fnnn  the  bead  of   the  mattress,  to  which 
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the  nnjoring  am)  shackle  lines  are  attiiclicd,  as  well 
as  ttie  cables  of  wire  straixi.  After  tlie  head  is 
formed  llie  fascines  are  maile  and  clampetl  into  po- 
sition so  tightly  that  no  spaces  are  left;  indeed,  the 
work  is  so  coiniiact  that  it  will  gradually  sink  from 
accumulation  of  silt.  Transverse  cables  are  also 
used,  strengthening  the  mat  and  connecting  it  at 
intervals  with  the  bank.  On  the  top  of  the  mat- 
tress are  placed  longitndinal  [wles  fastened  every  5 
feet  to  the  fascines  with  \o.  7  Silicon  bronze  wire. 
After  completion  the  mattress  is  first  ballasted  by 
loading  it  with  rock,  carried  in  wheelbarrows,  until 
its  flotiition  is  nearly  destroyed  ;  tljcn  it  is  sunk  in 
the  usual  manner,  hy  floating  barges  over  it  and 
throwing  rock  on  it,  in  large  quantities,  by  hand. 

In  the  later  work  the  upper  bank  is  graded  to  a 
8]oi>c  of  4  to  1,  and  on  it  is  placed  a  pavement  of 
rock  and  spalls  carefully  laid,  instead  of  the  willow 
shore  mat,  which  is  destroyed  by  natural  decay  in 
about  three  years. 

Tlicre  is  a  marked  difference  in  the  kinds  of  re- 
vetment that  have  proved  successful  in  the  river 
above  the  mouth  of  Ked  river  and  below,  due  to  the 
fiict  that,  below  the  slope  and  width  are  less  and  the 
average  depth  greater.  No  obstructive  bars  orcross- 
ings  occur,  the  caving  is  comparatively  slight,  and 
the  range  from  high  to  low  water  at  New  Orleans 
is  but  one  third  that  at  the  mouth  of  the  Arkansas. 
The  velocity  of  the  current  at  low  water  is  very 
slight,  and  the  radii  of  bends  much  greater  as  a  rule. 


Interrupted  revetment  and  dikes  can  be  useil  in  the 
lower  river  with  much  better  results,  and  much 
weaker  and  lighter  siructurcs  can  be  made  effective. 

It  is  in  the  vicinity  of  New  Orleans  that  the  first 
submerged  crib  dikes  were  placed  as  a  protection  to 
the  city  front.  They  were  located  at  intervals  of 
about  500  feet,  being  placed  on  foundation  mat- 
tresses at  first  woven,  aft^rwanlsof  the  pin  and  frame 
typo.  The  foundation  mattress  was  generally  about 
350  feet  by  200  feet,  witii  long  axis  normal  to  the 
bank,  sunk  between  mooring  barges  with  rock. 

The  number  of  cribs  composing  the  body  of  the 
dike  varied  with  the  depth  of  the^water  and  the 
conformation  of  the  sub-aqueous  slopes. 

Tlio  cribs  were  made  of  sawed  timber  frames,  con- 
nected by  long  iron  bolts  and  wooden  posts  fastened 
with  wooden  pins,  between  which  and  forming  the 
body  of  the  crib  was  placed  willow  brush,  pockets 
being  left  in  the  construction  in  which  to  place  the 
rock  for  sinking.  The  mattress  required  about  7 
pounds  of  rock  to  each  square  foot  of  surface,  the 
cribs  about  7  pounds  foi  each  cubic  foot  of  structure. 

The  cost  averaged  alwut  $7.(i0  per  square  foot  for 
mattress,  and  3J  cents  for  crih  per  cubic  foot.  In  the 
upper  river  the  crib  work  is  carried  to  the  top  of  the 
bank  by  framed  structures  similar  to  the  submerged 
portion  ;  in  the  lower  river  by  an  earthen  levee  paved 
with  rock. 

Chief  among  the  difficulties  to  be  contended  with 
ni  the  work  are  the  drift  and  snags.     As  the  bank 
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cavea,  in  the  wooded  reaches,  it  carries  into  the 
water  large  trees  that  for  a  long  time  remain  upright 
in  the  river,  forming  snags  over  whit^h  it  is  impos.si- 
ble  to  sink  mattresses.  Tliese  are  removed  by  jiow- 
erful  snag  boats  and  explosives  manipulated  by 
divers. 

When  a  partially  constructed  mattress,  say  ;!<HI 
feet  wide  and  SOO  feet  long,  is  in  the  water  at  the 
time  of  a  rapid  rise,  much  drift  will  accunudate  at 
the  upper  side  of  the  mooring  barges,  necessitating 
the  use  of  great  numbers  of  mooring  cables.  Some- 
times the  pressure  becomes  soexcessivcthat  it  is  im- 
possible to  contend  with  it,  and  the  matlruss  is  torn 
from  its  moorings.  The  pressure  in  a  current  8  feet 
per  second  against  a  mat  head  extending  300  feet  out 
in  the  river  with  drift  Imlgefl  under  it  to  a  depth  of 
m  feet  is  very  difficult  to  counteract. 

In  the  foregoing  description  of  bank  protection, 
two  distinctive  types  of  construction  have  been 
noted,  continuous  revetment  and  submerged  spnrs. 
The  former  otters  little  resistance  to  the  flow  of 
water,  but  the  latter  causes  reverse  flow  and  the 
checking  of  the  current,  thus  producing  a  deposit  in 
the  unprotected  intervals,  whenefl'ectual.  In  bends 
of  great  radius,  light  currents,  and  strong  bank 
material,  the  spurs  have  proven  very  beneficial  and 
permanent,  placed  at  intervals  of  about  500  feet ; 
but  in  abrupt  bends  in  light  soils,  even  at  reduced 
distances,  they  are  unsatisfactory.  Unlike  the  con- 
tinuous revetment  they  obstruct  the  inshore  channel, 
offering  resistance  to  How  and  changing  the  mechani- 
cal for<x!s  of  the  river  from  potential  to  active  work 
which,  if  strong  enough,  means  destruction  of  the 
structure  or  the  bank  beneath  it.     Income  localities 


in  the  upper  river  they  have  been  destroyed,  or  have 
sunk  into  jwckets  formed  by  the  current,  and  the 
unprotected  spaces  have  been  attacked,  necessitating 
the  application  of  continuous  revetment. 

The  following  table  gives  the  materials  used  and 
the  cost  of  dikes  and  standard  revetments,  used  up 
to  1S97  below  Cairo.  Since  1S97  there  has  been 
practically  no  change  in  form  and  but  slight  reduc- 
tion in  cost. 

M.\TERIAI,S. 


K,..„.™„„.. 

1 
'II 

Si 

£6 

4 
Is 

i 

i 

|5 

fc 

l" 

Tiinn 

22.9^ 

012 

Crib  Dikes  per  Cu.  Ft _ 

.......'  0.,1 

.^.-. 

•MBt,  2:i0  n,  wide  atone 

fMat.  3U0  n.  wide  rtone  iwTemenl. 

tCoet  lucludea  labor. 

The  early  mats  cost  per  square $I2.00approTimate)y. 

The  ptandar^t  woven  mats  7>ersquare 4.  .50  " 

The  frame  mats,  New  OrleSDs,  per  square.     0.00 

The  fascine "         "   ...     «.  fl» 

Brush  8horereve>ment,NewOrleaiiB,perFc|.6  00 

Pavement  ptrpqnare. 10.00 

CribworkDfdikeBperi-u.fr .04 

(imdiDg  with  hydraulic  [irade  per  cu.  yd...  .04 


DRIFT  AT  HEAD  OF  MATTRESS. 

To  build  and  sink  a  fascine  mattress  300  feet  wide 
requires  from  250  to  300  men,  and  the  average 
|)rogress  per  day  is  about  150  lineal  feet.  Of  the 
finished  co.st,  about  45  per  cent,  represents  labor  and 
55  per  cent,  material. 

It  must  be  borne  in  mind  that  the  structures 
described  may  be  similar  to  some  extent  in  form  and 
construction  to  those  employed  on  other  rivers,  but 
their  dimensions   and  the  conditions  under  which 
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they  are  placed  are  vastly  dissimilar.  Xo  revetment 
work  in  the  world  approaches  the  magnitude  of  that 
accomplished  on  the  Mississippi,  in  the  way  of  bank 
proleotion.  Here  mattresses  with  superficial  areas 
of  seven  and  eight  acres  are  sunk  to  the  bottom  of 
the  river  in  deptlis  of  SO  and  100  feet,  in  currents  of 
from  5  to  8  feet  per  second  ;  and  dikt;s  430  feet 
long  by  60  feet  high,  each  containing  SO.OOO  ft.  of 
lumber,  2,000  tons  of  rock  and  nearly  ten  tons  of 
iron  (iron  rods  and  nails")  are  similarly  placed  in  150 
feet  of  water. 

The  work  of  the  Mississippi  River  Commission 
thus  far  ncconiplished  has  demonstrated  the  feasi- 
bility of  ultimately  controlling  this  mighty  river  and 
training  it  between  [>cniittncnt  banks,  without  either 
raising  its  bed  or  destroying  the  great  agricultural 
domain  adjacent  thereto,   but    this   result   can   be 


obtained  only  by  IIki  ox|icndituri.'  ol  a  larj^e  ^ni 
money. 

It  is  now  conceded  by  many  I'nginetrs  far 
with  the  problem  that,  in  ordi-r  to  obtain  the  best 
results,  the  permanent  work  should  uomraence  at 
the  head  of  the  alluvial  river  and  be  extended  down 
stream  from  year  to  year  until  the  entire  channel 
has  been  regulated,  local  works,  which  would  ulti- 
mately form  a  i)art  of  the  continuous  system,  being 
carried  on  for  special  purposes  from  time  to  time. 

By  a  system  of  bank  revetment  or  other  protection 
commencing  at  the  head  of  the  alluvial  basin  is  not 
meant  a  continuous  revetment  irrespective  of  general 
physical  or  topographical  features;  these,  of  course, 
will  be  potent  factors  in  tlie  problem,  and  will  have 
to  conform  to  certain  limits,  the  river  being  allowed 
to  cave  at  certain  points  until  given  degrees  of  cur- 


vature, slope,  etc.,  obtain,  and  the  effort  being  toolv 
tain  as  great  a  length  of  river  and  as  light  a  slope 
as  possible,  so  that  when  the  bar  building  ceases,  the 
conditions  of  depth  and  flow  will  conform  more 
nearly  to  tliose  existing  below  the  mouth  of  the  Red, 
where  navigation  is  snfe  and  permanent. 

In  order,  therefore,  to  improve  the  river  as  a 
whole  from  Cairo  to  New  Orleans,  some  caving 
bends  would  be  passed  b>-  (though  the  general  plan 
would  be  to  protect  each),  and  many  isolated  reaches 
would  be  revetted,  irresiiective  of  the  eontinuouw 
work. 

In  the  pi-esent  river  from  Ciiiro  to  the  mouth  of 
the  Red,  there  are  *  40f)  miles  of  caving  bends.  By 
making  allowance  for  additional  caving  produced 
by  new  work,  and  eliminating  the  banks  where  pro- 
tection may  be  unnecessary,  (he  distance  will  not 
be  materially  changed. 

The  cost,  at  the  present  rale,  for  the  most  effective 
means  of  protection — JUiO.OOO  per  mile — would  be, 
roughly  estimated,  $07,0110.1100.  Adding  10  per 
cent,  for  repairs  and  plant,  the  total  cost  of  perma- 
nent bank  protection  becomes  ?7.S,  7110,000. 

In  addition  to  the  permanent  work,  the  proposed 
dredging  \\ould  to^t  m  l«cnt\  jeai-,  m  aeiordancc 
with(ol  nenr\  Hids  ctimato  toi  a  channel  ol 
2")0  tett  ftide  and  "'  fctt  ileep  at  Ioh  water  from 
I  nro  to  Natchez,  .is  follows 


Total 


JH  184  000 

Vdduig  to   the    imount  noLesson  to  protect  the 

le\ee  sjsttm  ?iO,iH)IMI()(l  wehucthe  followmgap 

proximate   total    foi   completing    the    lmpro^ement 

from  Cairo  to  the  Jetties  : 

Permanent  channel  improvement {T^l,  TOO,  000 

Levees - 20,000,000 

Dredging , 8,  IHt.OOO 


Total fl01,»S4,000 

When  the  Mississippi  River  Commission  decided 
to  employ  dredges  to  improve  low-water  navigation 
the  first  problem  to  be  solved  was  that  of  the  best 
form  of  dredge  for  the  s|>ecial  duty  of  taking  the 
sand  from  the  crossings  and  moving  it  beyond  the 
new  channel  quickly  and  economically.  The 
dredges  in  use  throughout  the  world  were  : 

Scniper  and  sluicing  dredges  (including  hydraulic 
and  pneumatic  sluices),  dipper  or  scoop  dredges, 
clamshell  or  grab  dredges,  bucket  ladder  or  endless 
chain  dredges,  hydraulic 
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Each  of  these  types  has  numerous  modifications 
to  suit  the  special  conditions  and  purposes  for  which 
it  is  designed,  differing  in  form  of  rake,  jet,  bucket, 
grab,  hopper,  machinery,  hull,  etc.  In  some  there 
is  a  combination  of  two  types,  while  in  others  the 
variation  from  the  parent  form  is  marked,  as  in  the 
pulsometer,  pneumatic  scraper,  etc. 

The  difficulty  of  applying  economically  the  above- 
mentioned  dredges  on  the  bars  of  the  Mississippi 
lies  not  so  much  in  their  inadequate  excavating 
power  as  in  the  means  of  conveying  the  dredged 
material  the  necessary  distance  from  the  dredged 
channel.  The  real  problem  to  be  solved,  therefore, 
is  not  alone  that  of  excavation,  but  that  of  convey- 
ing dredgings  in  this  wide  river  subject  to  so  nu- 
merous varying  currents  and  strong  winds.  That 
the  last  and  more  modern  type  of  dredge  is  better 
fitted  for  this  work  is  self-evident.  The  reduction 
in  lift  and  economy  in  operation  on  a  large  scale 
cannot  be  doubted.  Its  double  function  of  convey- 
ing as  w^ell  as  excavating  fits  it  especially  to  this 
particular  project. 

The  simplest  form  of  the  pump  or  hydraulic 
dredge  is  showm  in  Fig.  4. 


Fig.  4. 

Here  we  have  a  small  centrifugal  pump  run  by 
a  belt  from  a  small  engine,  a  suction  pipe  of  iron 
and  rubber,  and  the  discharge.  When  the  pump  is 
in  action  the  water  and  sand  are  drawn  from  the 
bottom,  pass  through  the  pump,  and  are  forced 
through  the  discharge  opening  to  a  distance  gov- 
erned by  the  length  of  pipe,  power  of  engine,  capac- 
ity of  pump,  height  of  dumping  ground,  etc.  The 
centrifugal  pump  differs  from  the  ordinary  recipro- 
cating pump  in  that  it  is  valveless  and  can  take  up 
and  discharge  large  quantities  of  water  containing 
large  percentages  of  foreign  matter  without  detri- 
ment to  its  parts.  It  consists  of  an  iron  shell  or  box, 
through  which  a  shaft  works  ;  on  this  shaft  and  in 
the  shell  is  a  runner  with  blades,  fixed  or  adjusta- 
ble, forming  a  species  of  fan.  On  the  shaft  outride 
the  shell  is  a  pinion  or  gear,  by  which  connection  is 


made  with  the  engine.  The  water  and  material  is 
taken  into  the  pump  at  base  or  center  of  the  fan 
wheel,  and  discharged  at  right  angles  to  the  suction 
and  at  the  outer  edges  of  the  blades. 

These  pumps  are  made  of  various  patterns,  sizes 
and  capacities.  One  lately  designed  for  the  partial 
drainage  of  New  Orleans  is  nearly  12  feet  in  diame- 
ter and  has  a  capacity  of  1,900  cubic  feet  per  minute. 

It  is  claimed  that  Bamath,  Hoffman  &  Schwartz- 
kopf,  a  (lerman  firm,  first  patented  the  hydraulic 
dredge  in  1S5G.  Mr.  Bowers,  of  California  dredging 
fame,  was  also  a  pioneer  in  hydraulic  dredging,  but 
probably  the  first  appliaition  of  the  pump  for  trans- 
porting dredged  material  w^as  as  late  as  1867,  on  the 
Grand  canal  at  Amsterdam,  the  capacity  of  the 
pump  being  1,330  yards  per  12  hours,  conveyed  900 
feet  and  lifted  5  feet. 

In  1872  General  Gilmore,  of  the  United  States 
Engineer  Corps,  operated  a  crude  suction  dredge  at 
the  mouth  of  the  St.  John  river,  Florida,  which 
moved  78  cubic  yards  per  hour  at  a  cost  of  about  31 
cents  per  yard.  In  1877  Captain  Eads  designed  a 
hydraulic  dredge  w-hich  worked  at  the  mouth  of  the 
Mississippi.  The  Van  Schmidt  dredge  of  1883  was 
the  first  complete  hydraulic  machine  of  large  ca- 
pacity and  delivering  design  used  in  this  country, 
and  is  a  good  illustration  of  the  truth  that  "  neces- 
sity is  the  mother  of  invention." 

From  these  beginnings  in  the  near  past  have  been 
evolved  the  great  hydraulic  dredges,  too  numerous 
to  mention,  that  have  developed  enormous  capacity 
for  excavation  and  delivery  of  material  (in  sea,  river 
and  canal),  of  various  forms,  from  the  stationary 
pulsometer  used  on  the  Potomac  flats  to  the  sea- 
going hopper  dredge  w^ith  mammoth  rotary  pumps, 
each  varying  in  general  design  and  detail  with  the 
conditions  under  which  they  operate. 

To  move  vast  quantities  of  sand  in  a  short  time 
and  deliver  it  from  1,000  to  2,000  feet  from  the 
channel  required  a  new^  departure.  In  1894  and 
1895  a  dredge  was  constructed  by  the  commission 
wdiicli,  though  a  success,  was  but  a  step  to  the  great 
hydraulic  machine  which  followed  the  next  year, 
and  with  its  consort  kept  the  river  open  to  naviga- 
tion during  the  low-water  season  of  1896.  The  first 
dredge  was  named  the  Alpha.  It  was  designed 
after  careful  experiment  and  investigation  had  dem- 
onstrated the  proper  dimensions,  power  and  capacity 
for  its  machinery  and  frame,  and  has  proved  a  suc- 
cess, though  of  much  less  capacity  than  the  later 
dredge.  Beta,  which  is  probably  the  largest  and 
most   complete   hydraulic  excavator  in   the  world 
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to-day.  The  dredge  Gamma  at  work  is  shown  on 
tliis  page.  The  plant  accorapanying  this  dredge 
consists  of  one  large  Hteiiiii  tow-boiit,  cue  pile-driver 
and  three  " 


^    J 

DREDGE  GAMMA. 

The  report  of  her  openitioiis  during  the  season  of 
l.S'.H)  gives  the  cost  of  nuUeniil  (siunl  and  gruvoj) 
moved  as  4.3  cents  to  12.1  cent.s  per  yard,  (he  latter 
due  to  break  down  in  runner  of  main  pump. 

At  one  crossing,  Compromise  Bar,  77  miles  below 
f'airo,  the  work  consisted  of  7  cuts,  aggregating 
r),405  lineal  feet,  the  dredging  time  l)eing2o7J  hours, 
and  the  average  rate  21  lineal  feet  per  hour.  The 
amount  of  material  moved  was  80,555  cubic  yardR= 
312J  cubic  yards  per  hour.  The  cost  was  $3,- 
473.68  ;  average  cost  ])er  cubic  yard  4.3  cents  (sand 
and  gravel). 

The  lieta,  thougli  similar  in  general  conception  to 
other  hydraulic  ilreilgcs  uf  th<^  day,  differs  nnich  in 
size  and  dttail.  Strictly  speaking,  it  cunsisis  of  two 
separate  dredges  on  one  iinll,  eacli  with  cutters  and 
suction  openings  leailing  to  a  sepanite  suction,  large 
centrifugal  pump,  and  discharm>.  Tlie  hull  is  of 
steel,  172  feet  long,  ID  feet  broad,  and  from  7  feet 
2  inches,  to  10  feet  10  inches  in  dei>th.  About 
midship  of  the  bull  are  located  two  centrifugal 
pumps,  one  on  each  side,  each,  as  stated,  acting  as  a 


separate  and  complete  hydraulic  dredger.  Each 
pump  has  a  runner  7  feet  in  diameter  and  shaft  10 
inches  in  diameter,  with  discharge  33  inches  and 
suction  33J  inches  in  diameter,  actuated  by  separate, 
triple-expansion  engines  with  high-pressure  cylin- 
ders 2IU  inches,  intermediate  33  inches,  and  low- 
pressure  3S  inches  in  diameter,  witli  24-inch  stroke. 
Kach  engine  has  jet  condensers.  Steam  is  ol)- 
tained  from  i'mir  .■>75-horse-power  Heine  boilers, 
placed  as  shown  in  the  drawing. 

Tlie  six  snction.s,  three  to  each  main  suction  pij*, 
are  19^  inches  in  diameter.  At  the  end  of  each  suc- 
tion pipe  there  is  a  revolving  cylindrical  cutter  5 
feet  in  diameter,  wliiih  cuts  up  the  materia!  to  be 
inhaled  by  the  groat  pumps.  Each  suction  pipe 
is  partially  buoyed  by  a  pontoon.  The  cutters  are 
actuated  by  a  small  engine  placed  at  the  extreme 
bow  of  the  dredge,  which  gives  the  cutters  a  speed 
of  25  revolutions  jier  minute.  The  average  speed  of 
the  centrifugal  pumps  while  working  is  from  12-)  to 
130  revolutions  per  minute. 

The  machinery  for  hoisting  the  suctions  and  cut- 
ters and  regulating  the  movements  of  the  dredge  is 
shown  just  aft  the  cutter  engines. 

Two  vertical  spuds  for  holding  the  dredge  in 
place,  and  one  pushing  spud,  arc  situateil  astern, 
and  are  moved  by  a  small  tlirec-drum  hoisting  en- 
gine. The  discharge  or  |)i|>e  conveyor  i-salmut  1,000 
feet  long,  extending  from  the  stern  of  tlie  di-edge  to 
the  dumping  grounil.  It  consists  of  fin-fect  lengths 
of  33J-inch  steel  pipe,  resting  onstj.'el  pontoons  ;  the 
pijies  have  rubber  hose  conncctiiins,  and  are  also 
connected  and  held  in  place  by  steel  bars.  When 
the  dredge  is  operating  the  pontoons  are  almost 
completely  submerged.  The  power  generate<l  by 
the  machinery  on  this  dredge  is  more  than  2,500 
horse-power  and  her  weight  is  more  than  1,000  tons. 
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An  electric  plaot  of  two  4,000  candle-power  search- 
lights and  forty  20  candle-power  incandescent  lights 
enables  the  dredge  to  work  continuously  at  night. 
The  dredge  has  a  traveling  crane,  blacksmith  shop, 
and  all  the  outfit  reijuired  to  work  at  a  distance 
from  the  point  of  supply. 


The  following  is  the  manner  of  opemting  :  After 
being  placed  at  upper  or  lower  edge  of  crossing  by 
her  attendant  steamboat,  her  spuds  and  cutters  are 
lowered  to  hold  her  in  place.  Two  clusters  of  piles 
are  then  sunk  up  stream  on  the  line  of  proposed 
dredging  extended,  and  cables  are  run  from  these 
piles  to  drums  on  the  dredges.  Piles  are  then  sunk 
for  guiding  the  line  of  discbarge-piping  and  keeping 
the  dump  well  removed  from  the  cut.  When  these 
operations  are  completed,  the  dredge  is  ready  for 
work  ;  the  spuds  are  raised,  the  suctions  with  cut- 
ters are  adjusted  to  the  recpiircd  depth,  and  the 
pumps  and  cutter  engines  started,  the  dredge  being 
either  dropped  backward  over  the  bar,  by  rendering 
the  cables,  or  moved  forward  by  means  of  engines 
near  the  bow.  The  best  method  seems  to  be  pulling 
up  over  one  cut  and  dropping  down  over  the  next, 
and  so  on,  thus  economizing  time  and  obtaining  the 
ln'st  ["esults. 

As  the  centrifugal  force  and  thc!  reaction  in  the 
long  line  of  discharge-pipe  tends  to  give  a  forward 
and  transverse  motion  to  the  entire  attached  floating 
phmt  when  operating,  a  liatHe-pIate  is  used  at  the 
end  of  the  line  of  discbarge  to  counteract  this  ten- 
dency. 

The  results  of  the   first  tests  of  this  dredge  were 


very  astonishing  and  misleading.  The  average 
working  capacity  proved  to  be  much  lower  than 
that  which  the  short-time  trials  of  the  contractor 
had  given  reason  to  expect,  yet  it  was  far  above  the 
working  capacity  of  other  hydraulic  dredges  in  llie 
country. 

Tiie  contractor's  tests,  which  extended  over  lesH 
than  ten  minutes  of  actual  operation,  showed  an 
average  velocity  of  discharge  exceeding  13  feet  per 
second,  a  percentage  of  solids  to  gross  discharge  of 
23,  and  a  delivery  of  4,921  cubic  yards  of  sand  per 
hour. 

The  plant  for  tliis  liredgc  consists  of  two  steam 
towboats,  one  quarter  boat,  one  machine  shop,  one 
pile-driver  and  two  barges. 

During  the  season  of  1896  this  dredge  was 
employed  on  seven  crossings  ;  her  record  on  one  near 
Island  34,  179  miles  below  Cairo,  was  as  follows : 
Two  cuts  were  made  nearly  parallel,  40  feet  apart, 
aggregating  in  length  2,275  feet ;  the  time  for 
dredging  was  GQ  hours.  More  than  half  the  work 
was  done  without  the  use  of  the  cutters,  the  material 
being  sucked  up  without  previous  agitation.  The 
rate  of  advance  wsis  24  feet  i>er  hour.  The  material 
was  coarse  sand  and  gravel.  The  suctions 
lowered  to  a  depth  of  lol  feet.  The  number  of 
cubic  yards  moved  wjis  91,852,  an  average  of  1,392 
yards  per  hour.  The  total  work,  including  towing, 
cost  $1,793.42,  or  2  cents  per  cubic  yard. 
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DREDGE  DELTA. 


The  percentage  of  solids  to  total  discharge  during 
the  season  was  about  12.  On  one  crossing  this 
dredge  used  SOJ  bushels  of  coal  per  hour.  The  cost 
of  dredging  throughout  the  season  was  about  2} 
cents  per  cubic  yard  of  sand  moved. 

In  1S95  one  dredge  was  at  work,  in  139G  two,  and 
in  1898  six. 
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In  1898  Mr.  Ockerson,  member  of  the  Mississippi 
River  Commission,  under  whose  direction  most  of 
the  dredge  construction  and  operation  were  carried 
on.  stated  before  the  Senate  Committee  on  Mississippi 
River  Floods  :  ''  The  work  done  by  these  dredges 
has  demonstrated  that  a  channel  can  be  opened 
through  the  bars  and  that  tlie  channel  generally 
maintains  itself  througliout  tlie  low-water  season 
after  it  is  opened.''  ''  There  is  no  doubt  about  our 
being  able  to  open  through  the  sand  bars  a  channel 
of  sufficient  magnitude  to  satisfy  the  demands  of 
navigation." 

It  has  been  my  endeavor  to  show  the  conditions 
existing  on  the  lower  Mississippi  river,  and  step  by 
st^p  the  methods  for  amelioration  ;  by  levees,  diki% 
revetments  and  dredging. 

I  have  been  on  the  Mississippi  river  and  connected 
with  its  improvement,  I  may  say,  since  the 
inception  of  the  first  comprehensive  plan  for  the 
general  and  continuous  regulation  of  its  navigation, 
and  have  seen  the  gradual  evolution  of  great  results 
from  small  beginnings.  In  1878  we  had  small 
mattresses  protecting  small  portions  of  important 
harbors ;  to-day  sub-aqueous  revetments,  almost  too 
large  to  be  called  mattresses,  and  paved  slopes  reach 
for  miles  through  long  reaches  of  river  that  help  to 
control  its  flow  and  provide  a  protection  against  the 
destructive  action  of  the  current  at  important  levee 
crossings,  and  other  points,  where  cut-offs  threaten, 
thus  training  the  river  as  it  should  go,  and  prevent- 
ing abnormal  changes  in  regimen. 

I  have  seen  the  levees  grow  from  a  ragged,  discon- 
nected chain  of*  mounds,  badly  constructed  and 
designed,*  to  a  splendid  system  needing  but  the 
finishing  touches  to  give  absolute  protection  and 
uninterrupted  trade  to  the  millions  dwelling 
behind  it. 

I  have  seen  a  fleet  of  the  largest,  most  powerful 
and  most  effective  hydraulic  dredges  in  the  world, 
the  wonder  and  admiration  of  engineers  of  other 


Ovring  to  lack  of  sufficient  funds. 


nations,  designed  and  put  to  work  on  the  crossings 
of  the  river,  keeping  them  open  for  low-water  nav- 
igation, and  I  realize  that  these  great  results,  this 
evolution,  has  not  been  brought  about  by  chance, 
but  by  the  untiring  energy  and  ability  of  our  states- 
men. Congressmen  and  Senators,  the  splendid  engi- 
neering ability  of  the  Mississippi  River  Commission 
and  the  comprehensive  united  efforts  of  our  people, 
those  of  the  vallev  and  all  those  of  the  western 
waterways  who  have  met  from  time  to  time  to 
further  our  great  cause. 

As  an  engineer  1  believe  in  the  levee  system  as 
the  true  and  effectual  means  of  controlling  the  floods 
of  this  great  river.  The  day  will  come  when  the 
greatest  floods  will  pass  to  the  sea,  **  unknell'd,  un- 
cottin*d  and  unknown."  In  other  words,  1882  and 
'97  will  be  out  faint,  dim  recollections  of  the  past, 
of  conditions  that  used  to  be,  but  can  be  no  more. 
High  water  will  be  a  matter  of  little  interest  to  the 
riparian  owner,  the  protection  against  overflow  will 
be  so  perfect. 

I  believe  in  the  continuation  of  the  revetment  of 
caving  banks,  thus  preventing  scour  and  extensive 
bar  formation,  and  I  believe  in  continuing  the  use 
of  the  dredge  during  low  water,  until  such  perfect 
stability  of  bank  by  revetments  has  proscribed  its 
utility. 

In  spite  of  the  much  condemned  tendency  toward 
combinations,  it  is  only  bv  continuing  to  combine 
and  work  with  all  our  energy  and  heart  that  we  will 
obtain  the  amelioration  of  the  industrial  and  com- 
mercial institutions  of  this  great  valley.  Freight 
rates  commensurate  with  tliose  on  the  great  East  and 
West  railroad  systems  of  tlie  country  will  be  ob- 
tained and  safety  and  prosperity  reign  throughout 
the  Delta. 

[The  foregoing  article  has  been  taken  in  part  from 
papers  written  by  the  author  and  published  at  dif- 
ferent times  in  the  engineering  journals  of  this  coun- 
try, in  the  Transaction  of  the  American  Society  of 
Civil  Engineers,  and  the  official  reports  of  the  War 
Department.] 
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SOME   GENERAL   REFLECTIONS   ON    THE    LEVEE 

PROBLEM 


By  MAJ.  T.  G.  DABNEY, 
Chief  Engineer  of  the  Yazoo  Mississippi  Delta  Levee  District 


The  work  of  building  a  system  of  levees  along 
the  banks  of  the  Mississippi  river,  for  the  protec- 
tion of  its  alluvial  plain  from  annual  overflow, 
is,  in  its  history,  entirely  unique  among  great  en- 
gineering enterprises,  in  one  important  particular. 

When  any  great  work  involving  engineering  skill 
is  projected,  it  is  customary  before  entering  upon 
its  practical  execution,  to  ascertain  three  vital  fea- 
tures of  the  project:  (1)  is  it  practicable  of  accom- 
plishment? (2)  what  will  be  the  cost?  and  (3)  will 
the  results  justify  the  expenditure? 

The  engineer  first  ascertains  these  three  things; 
he  determines  in  advance  just  what  is  to  be  done, 
so  far  as  the  circumstances  of  the  case  will  admit, 
what  will  be  the  cost,  and  what  will  be  accom- 
plished by  it  in  beneficial  results. 

The  methods  of  levee  building  on  the  Mississippi 
river,  from  the  inception  of  the  work,  and  through- 
out its  general  history,  have  been  the  exact  oppo- 
sites  of  the  above-described  process  in  every  par- 
ticular. 

These  peculiar  features  of  the  work  of  levee 
building  as  an  engineering  problem  are  due  to  the 
mode  of  birth  and  development  of  the  system. 

The  first  man  who  built  a  levee,  or  fragment  of 
levee,  on  the  bank  of  the  Mississippi  river,  had  no 
thought  of  any  **levee  system,"  but  merely  cast  up 
a  small  "potato  ridge'*  on  the  highest  part  of  the 
river  bank,  to  satisfv  his  immediate  individual 
needs,  very  much  as  the  primitive  savage  erected 
the  first  human  edifice  in  the  form  of  a  bark  shed, 
perhaps,  to  shelter  himself  from  the  rain. 

As  levee  building  was  extended  by  the  joining  of 
the  efforts  of  one  neighbor  to  those  of  others  for 
their  mutual  advantage,  and  neighborhoods  be- 
came involved  in  the  enterprise,  there  was  prob- 
ably no  thought  of  any  far  reaching  and  enduring 
purpose  to  grow  out  of  their  primitive  operations. 

Even  after  levee  protection  had  extended  into 
parish,  county,  and  State  organizations,  their  op- 


erations were  characterized  by  faulty  locations  and 
crude  methods  of  construction,  with  no  aspirations 
beyond  temporary  expedients  for  immediate  ef- 
fects, the  interests  at  first  to  be  subserved  being 
comparatively  small  and  the  cost  of  even  partial 
protection  being  relatively  great.  In  fact,  the  de- 
velopment of  levee  building  in  a  general  way  kept 
pace  with  the  development  of  the  protected  regions 
of  country;  and  to  the  insufficiency  of  available 
resources  at  any  given  period  of  the  progressive 
stages  of  the  work,  was  due  the  necessity  of  pur- 
suing a  temporizing  policy  at  all  stages. 

One  result  of  the  causes  above  set  forth  has 
been  an  aggregated  expenditure  greatly  in  excess 
of  what  would  have  been  required  to  construct — 
de  novo — a  perfected  system  of  levees  throughout 
the  alluvial  valley. 

Another  evil  consequence  of  former  imperfect 
methods  in  the  location  and  construction  of  exist- 
ing levee  lines,  which  has  unfortunately  projected 
itself  into  the  levee  problem  of  the  present  and 
future,  arises  from  the  fact  that,  to  a  large  extent, 
old  and  imperfect  levees  necessarily  form  the  nu- 
cleus upon  which  the  present  system  is  builded. 

From  the  early  times  of  levee  building,  as  the 
high  water  plane  progressively  rose  to  higher  ele- 
vations from  the  extension  of  the  lines  of  levee, 
additional  strength  and  height  was  attained  by  en- 
largement upon  pre-existing  levees;  and  new  loca- 
tions, where  necessary,  were  made  on  the  least  ex- 
pensive lines  compatible  with  the  then  present,  and 
immediate  future  security — due,  primarily,  to  re- 
stricted means  as  well  as  to  a  want  of  knowledge 
and  comprehension  of  the  dignity  of  the  levee 
problem  in  its  entirety. 

A  NEW  ERA 

A  period  about  a  dozen  years  ago  may  be  re- 
garded as  marking  a  new  era  in  levee  building. 
About  that  time,  and  subsequently,  a  strong  im- 
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petus  was  given  to  the  work  by  the  interest  in  the 
subject  shown  by  the  Federal  Government,  coupled 
with  the  large  extent  of  material  aid  contributed 
in  the  form  of  Congressional  appropriations. 

It  may  be  here  remarked  that  the  large  share  of 
such  appropriations  that  has  been  applied  to  the 
levee  feature  of  Mississippi  river  improvement  is 
directly  due  to  the  sympathy  and  liberality  of  the 
Mississippi  River  Commission,  as  that  controlling 
authority  could  readily  have  found  pretexts,  under 
the  acts  of  appropriation,  for  withholding  any  part 
of  the  money  from  application  to  the  levees,  or  of 
restricting  the  sums  so  applied  to  much  smaller 
amounts. 

It  may  be  further  remarked  in  this  connection 
that  a  probable  incentive  to  this  liberality  is  the 
fact  that  money  expended  in  levee  work  was  not 
attended  by  any  of  the  uncertainties  that  attached 
to  expenditures  in  the  other  experimental  fields  of 
river  improvement,  but  every  dollar  so  applied  re- 
sulted in  certain  and  palpable  benefit  of  a  most 
valuable  sort. 

MORE  SCIENTIFIC  METHODS 

About  the  period  above  mentioned  was  first  in- 
augurated an  effort  to  apply  a  more  scientific  sys- 
tem to  the  location  and  construction  of  levees  in 
the  place  of  the  crude  and  temporizing  methods 
of  the  past,  the  adherence  to  which  to  so  late  a 
period  was  the  result  of  restricted  means  rather 
than  a  lack  of  appreciation  of  the  advantages  of 
improvement  in  this  field,  by  the  levee  engineers 
at  least.  And  even  now,  after  the  fullest  develop- 
ment in  such  improvement  that  is  compatible  with 
available  resources,  we  fall  short  of  building  ideal 
levees,  because  the  cost  would  be  too  great  to  be 
considered. 

CREDIT  FOR  IMPROVEMENT 

It  may  be  here  remarked  that  while  the  levee 
interests  are  deeply  indebted  to  the  several  very 
able  and  conscientious  members  of  the  United 
States  Engineer  Corps  who  have  administered  the 
Government's  share  in  levee  building,  between 
whom  and  the  local  engineers  have  always  sub- 
sisted cordial  relations,  yet  it  is  unfair  to  assign 
to  those  gentlemen,  as  has  been  done  in  some 
quarters,  the  entire  credit  for  the  improvement 
above  alluded  to,  and  which  they  would  not  claim 
for    themselves,    such    advancement    in    methods 


being  rather  the  consequence  of  increased  resources 
than  of  the  injection  of  new  ideas. 

When  the  United  States  engineers  first  came 
into  this  field,  it  may  be  said  without  any  dispar- 
agement to  them,  they  came  upon  ground  that 
was  new  to  them,  and  were  naturally  and  of  neces- 
sity dependent  upon  the  local  engineers  of  long 
experience  in  levee  work  for  their  earlier  informa- 
tion on  the  subject. 

As  a  matter  of  fact,  the  Levee  Board  of  the 
upper  Yazoo  District  was  the  pioneer  in  the  im- 
provement of  levee  location  and  construction;  and 
even  at  the  present  time,  the  standards  in  levee 
building  are  higher  in  this  District  than  elsewhere 
on  the  Mississippi  river. 

It  may  be  pertinent  to  quote  here  a  i)assage  from 
a  report  made  by  the  writer  in  1895: 

"As  a  consequence  of  the  combination  of  insuf- 
ficient present  resources  and  varying  flood  condi- 
tions, the  levee  systems  have  grown  up  as  patch- 
work, which  effect  is  heightened  by  recent  prog- 
ress in  better  methods  of  levee  construction,  great 
advancement  having  been  made  in  this  direction 
during  the  past  dozen  years,  in  consequence  of 
greater  demands  on  the  resisting  powers  of  levees 
and  a  more  determined  effort  than  ever  before 
made  to  successfully  control  the  floods  of  the  Mis- 
sissippi river. 

**Much  of  the  improvement  of  the  methods  of 
levee  building  is  due  also  to  the  growing  experi- 
ence of  engineers  and  a  more  serious  purpose  to 
study  the  subject  closely  and  master  its  intrica- 
cies. 

"Indeed,  prior  to  about  the  year  1884  lack  of 
means  so  dominated  in  levee  matters  that  very 
unscientific  methods  of  construction  and  location 
were  necessarily  resorted  to,  with  the  inevitable 
result  of  uneconomical  expenditure  of  money,  and 
levees  that  gave  way  under  the  pressure  of  every 
high  water.  With  the  infusion  of  government 
funds,  and  increased  means  from  local  sources, 
much  more  thorough  methods  of  construction  have 
been  introduced,  and  we  now  build  levees  to  stand 
high  water  without  breaking." 

Neither  should  the  announcement  that  none  of 
the  levees  built  by  the  United  States  have  broken 
in  recent  floods,  be  assumed  to  mean  especial  supe- 
riority for  those  levees;  since  it  may  be  said  with 
equal  truth  that  none  of  those  were  broken  that 
were  built  in  recent  years  by  the  Levee  Boards. 
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Crevasses  occurred  only  in  very  old  and  imperfect 
levees. 

In  support  of  the  above  statement,  it  may  be 
said  further  that  no  crevasse  has  occurred  in  any 
levee  built  under  the  present  administration  of 
the  upper  Yazoo  District,  that  is,  since  1884:,  with 
a  single  exception.  This  exception  was  a  crevasse 
in  1891,  with  a  comparatively  low  flood  and  under 
a  moderate  strain,  that  occurred  in  a  levee  built  by 
the  United  States  and  the  Levee  Board  jointly, 
and  concerning  which  there  was  conclusive  evi- 
dence that  it  was  the  work  of  human  hands  instead 
of  natural  causes. 

IMPERFECTIONS  IN   OLD   LEVEES 

The  imperfections  of  the  levees  that  were  built 
in  former  years,  that  have  come  down  as  legacies 
to  plague  the  engineers  of  the  present  time,  were 
due  to  several  causes: 

(1)  From  the  temporary  character  of  the  work, 
less  importance  was  attached  to  the  methods  em- 
ployed and  less  care  bestowed  than  at  present. 

(2)  Partly  from  lack  of  means  and  partly  from 
the  above-mentioned  cause,  no  pains  were  taken  to 
prepare  the  foundation  of  new  structures.  Numer- 
ous large  stumps,  and  even  trunks  of  trees,  were 
covered  up,  and  in  soft  depressions  that  had  to  be 
crossed  foundations  w^ere  often  made  of  such  per- 
ishable matter  as  logs  and  tree  tops. 

(The  policy  of  grubbing  out  all  stumps  from  the 
foundations  of  levees  was  first  inaugurated  in  1880 
by  the  Levee  Board  of  the  upper  Yazoo  District. 
Other  Levee  Boards  then  looked  upon  this  as  an 
extravagant  use  of  funds.) 

(3)  From  lack  of  appreciation  of  the  dignity 
and  importance  of  levees  the  engineering  super- 
vision was  very  insufficient,  the  rule  being  that 
contractors  were  allowed  to  execute  their  con- 
tracts with  no  inspector  present  to  see  the  manner 
of  its  performance,  which  led  to  a  great  deal  of 
careless,  not  to  say  fraudulent,  work. 

And  (4)  the  low  appreciation  in  which  levees 
were  generally  held,  led  to  entire  neglect  and  gen- 
eral abuse  of  them  at  all  times  except  in  the  pres- 
ence of  high  water  dangers,  a  brief  period  occur- 
ring at  long  intervals  of  time.  One  effect  of  such 
neglect  w^as  that  forest  trees  were  permitted  to 
grow  to  large  size  on  the  levees,  in  many  places 
rendering  them  undistinguishable  from  the  adja- 
cent forest,  by  which  the  embankments  were  filled 
with  great  masses    of   roots,  which,  with    buried 


stumps  and  logs,  rotted  after  a  lapse  of  years  and 
became  elements  of  great  weakness  and  defection. 
The  rapid  growth  of  all  vegetation  in  this  rich  soil 
and  humid  climate,  with  the  corresponding  rapid 
decay,  contributed  greatly  to  this  result. 

Among  the  difficult  tasks  of  recent  levee  engi- 
neering has  been  that  of  detecting  and  removing 
from  old  levees  these  concealed  sources  of  defec- 
tion, where  the  old  levees  have  been  incorporated 
into  the  present  system. 

DOUBTS  OF  EFFICIENCY 

In  view  of  the  foregoing  it  is  not  surprising  that 
the  ultimate  efficiency  of  levees,  as  an  agent  for  the 
protection  of  the  Mississippi  river  alluvial  lands, 
has  been  held  in  doubt  and  disparagements  by 
many  persons  who  were  unfamiliar  with  all  the 
facts  and  circumstances  of  the  case. 

I  believe  it  may  be  said  with  confidence  that  no 
engineer  who  is  at  all  conversant  wnth  the  subject 
entertains  such  doubts,  or  regards  the  problem 
otherwise  than  as  a  matter  of  dollars  and  cents. 
In  other  words,  the  problem  of  levee  protection  re- 
solves itself  into  the  simple  aphorism:  enough  dirt, 
properly  bestowed,  in  the  right  place. 

NEW  CONDITIONS 

In  the  great  flood  of  1897,  when  very  extensive 
clianges  had  been  made,  since  the  last  preceding 
high  water,  in  those  conditions  that  influence  the 
flood  regimen  of  the  river,  and  when  vastly  greater 
changes  had  been  made  in  such  conditions  since 
the  last  flood  that  approached  this  one  in  volume 
and  duration,  as  a  consequence  there  were  many 
miles  of  levees  that  were  subjected  to  a  strain  very 
much  in  excess  of  what  they  were  built  to  resist. 
Instead  of  having  a  margin  of  safety  above  the 
flood  plane,  the  opposing  flood  had  a  margin  of 
danger  above  the  top  of  the  levee,  and  was  only 
prevented  from  running  over  by  robbing  the  levee 
itself  to  obtain  material  to  be  piled  up  on  top  before 
the  miles  of  advancing  water.  Thus,  not  only  were 
the  levees  subjected  to  a  much  greater  strain  than 
they  were  designed  to  meet,  but  at  the  same  time 
were  materially  weakened  by  robbing  the  slope  to 
increase  the  height. 

It  would  seem  to  be  creditable  to  the  efficiency 
of  the  levees  of  the  upper  Yazoo  District,  that  on 
fifty  miles  of  their  extent  whereon  the  water  at- 
tained an  elevation  of  a  few  tenths  to  three  feet 
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above  the  top  of  the  levee,  under  a  prolonged 
strain  only  one  crevasse  occurred,  and  that  in  a 
levee  originally  built  over  forty  years  ago,  and  con- 
taining inherent  defects  from  its  original  mode  of 
construction. 

BASIC   FACTORS 

At  the  present  juncture,  those  who  are  con- 
cerned in  the  levee  problem  are  confronted  by  two 
main  factors:  (1)  the  determining  of  ultimate  grade 
Hues  for  levees  to  hold  maximum  floods  when  en- 
tirely confined  to  the  channel  of  the  river;  and  (2) 
providing  the  means  to  build  up  to  these  grades. 

In  considering  the  first  question  presented 
above,  the  following  quotation  is  taken  from  a  re- 
port by  the  writer  made  in  1895: 

"Since  the  beginning  of  organized  efforts  to  pro- 
tect portions  of  the  Mississippi  delta  from  over- 
flow, the  question  of  proper  grade  lines  for  levees 
has  been  the  one  perplexing  and  insolvable  feature 
of  the  problem.  The  difficulty  has  been  due  to  the 
infinitely  varied  conditions  under  which  different 
floods  have  come.  The  several  large  tributaries  to 
the  Mississippi,  with  their  varying  vokmies,  at  dif- 
ferent periods,  have  constituted  one  important 
source  of  variation  in  flood  conditions. 

**But  the  most  potent  cause  of  variability  has 
been  in  the  volume  of  water  escaping  from,  the 
channel,  differing  at  different  periods  from  the 
progress  of  local  levee  building,  or,  per  centra,  from 
the  escape  through  broken  levees. 

**The  task  that  each  levee  engineer  has  set  for 
himself  has  been  to  meet  the  immediate  and  vis- 
ible needs  of  the  situation  then  existing,  always 
with  insufficient  means  to  do  more  than  keep  his 
grade  lines  above  the  highest  local  water  marks — 
often  with  means  insufficient  to  do  even  that — in 
a  constant  struggle  to  advance  his  grades  to  meet 
advancing  flood  heights  and  leave  a  reasonable 
margin  of  safety  for  unforseen  contingencies. 

"There  have  never  been  at  his  command  either 
present  resources  or  present  information  upon 
which  to  base  an  eff'ort  to  reach  the  final  goal — to 
build  levees  high  enough  and  strong  enough  to  re- 
sist Ihe  highest  water  that  might  ever  be  expected 
to  tax  their  strength  and  endurance. 

"Indeed,  such  a  standard  of  levees,  if  it  had  been 
adopted  prematurely,  would  have  proven  an  un- 
wise expenditure  of  money,  resulting  in  a  much 
greater  height  and  strength  of  levees  than  the  then 
present  needs  demanded,  much  of  which,  on  tem- 


porary locations,  would  have    been    sacrificed  to 
caving  banks. 

"In  the  nature  of  the  problem,  then,  the  ques- 
tion of  standards  in  levee  building  must  have  been 
tentative  and  progressive." 

DISCOURAGEMENT  AMONG  THE 

PEOPLE 

The  ever  increasing  elevation  of  the  floods,  w-ith 
advancing  restriction  of  the  flood  volume  by  the 
extension  of  new  lines  of  levees,  has  presented  it- 
self to  the  contemplation  of  the  "lay*'  mind  with 
discouraging  effect.  This  was  markedly  the  case 
in  1897,  when  much  greater  changes  had  been 
wrought  in  local  flood  conditions  than  at  any  other 
period  in  the  history  of  levee  building.  To  the  aver- 
age citizen  who  did  not  understand  the  specific 
causes  that  produced  special  and  extraordinary 
developments  in  flood  elevation,  and  could  not  see 
the  limitations  upon  those  causes,  there  seemed  to 
be  no  stopping  place  for  the  upward  movement, 
within  any  practicable  bounds. 

Take,  for  example,  the  front  of  the  White  River 
Basin.  Here,  levees  had  been  maintained  for  a 
long  period  of  years  on  the  eastern  side  of  the  Mis- 
sissippi river  opposite  to  that  front,  while  on  the 
western  side  the  flood  water  had  escaped  unre- 
strained into  the  White  river  swamps.  The  flood 
plane  normal  to  these  conditions  had  a  depression 
along  the  middle  part  of  that  front,  some  five  or 
six  feet  below  that  normal  to  a  confined  flood  vol- 
ume. 

The  flood  of  1807  found  this  part  of  the  river 
leveed  on  both  sides,  for  the  first  time  perhaps  in 
its  history.  The  immediate  effect  was  to  fill  up 
the  depression  and  establish  a  new  flood  plane  in 
accordance  with  the  new  conditions  in  their  rela- 
tion to  the  gauge  at  Helena,  Ark.,  at  the  head  of 
the  White  River  Basin. 

Upon  this  new  flood  plane  would  have  been 
superposed  the  additional  height  at  Helena,  but 
that  the  numerous  breaks  in  the  levees  along  the 
White  River  Basin  before  the  culmination  of  the 
flood  permitted  the  excess  of  w^ater  to  escape. 

While  these  phenomenal  developments  were  be- 
wildering and  appalling  to  citizens  immediately 
concerned,  the  cause  and  sequence,  and  probable 
limitation  of  the  upward  movement,  is  apparent  to 
the  discriminating  engineer.  Like  conditions  will 
be  set  up  along  the  St.  Francis  front  when  that 
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above  the  top  of  the  levee,  under  a  prolonged 
strain  only  one  crevasse  occurred,  and  that  in  a 
levee  originally  built  over  forty  years  ago,  and  con- 
taining inherent  defects  from  its  original  mode  of 
construction. 

BASIC  FACTORS 

At  the  present  juncture,  those  who  are  con- 
cerned in  the  levee  problem  are  confronted  by  two 
main  factors:  (1)  the  determining  of  ultimate  grade 
lines  for  levees  to  hold  maximum  floods  when  en- 
tirely confined  to  the  channel  of  the  river;  and  (2) 
providing  the  means  to  build  up  to  these  grades. 

In  considering  the  first  question  presented 
above,  the  following  quotation  is  taken  from  a  re- 
port by  the  writer  made  in  1895: 

"Since  the  beginning  of  organized  efforts  to  pro- 
tect portions  of  the  Mississippi  delta  from  over- 
flow, the  question  of  proper  grade  Hues  for  levees 
has  been  the  one  perplexing  and  insolvable  feature 
of  the  problem.  The  difficulty  has  been  due  to  the 
infinitely  varied  conditions  under  which  different 
floods  have  come.  The  several  large  tributaries  to 
the  Mississippi,  with  their  varying  volumes,  at  dif- 
ferent periods,  have  constituted  one  important 
source  of  variation  in  flood  conditions. 

**But  the  most  potent  cause  of  variability  has 
been  in  the  volume  of  water  escaping  from,  the 
channel,  differing  at  different  periods  from  the 
progress  of  local  levee  building,  or,  per  centra,  from 
the  escape  through  broken  levees. 

"The  task  that  each  levee  engineer  has  set  for 
himself  has  been  to  meet  the  immediate  and  vis- 
ible needs  of  the  situation  then  existing,  always 
with  insufficient  means  to  do  more  than  keep  his 
grade  lines  above  the  highest  local  water  marks — 
often  with  means  insufficient  to  do  even  that — in 
a  constant  struggle  to  advance  his  grades  to  meet 
advancing  flood  heights  and  leave  a  reasonable 
margin  of  safety  for  unforscen  contingencies. 

"There  have  never  been  at  his  command  either 
present  resources  or  present  information  upon 
which  to  base  an  effort  to  reach  the  final  goal — to 
build  levees  high  enough  and  strong  enough  to  re- 
sist che  highest  water  that  might  ever  be  expected 
to  tax  their  strength  and  endurance. 

"Indeed,  such  a  standard  of  levees,  if  it  had  been 
adopted  prematurely,  would  have  proven  an  un- 
wise expenditure  of  money,  resulting  in  a  much 
greater  height  and  strength  of  levees  than  the  then 
present  needs  demanded,  much  of  which,  on  tem- 


porary locations,  would  have    been    sacrificed  to 
caving  banks. 

"In  the  nature  of  the  problem,  then,  the  ques- 
tion of  standards  in  levee  l)uil(ling  must  have  been 
tentative  and  progressive.'' 

DISCOURAGEMENT  AMONG  THE 

PEOPLE 

The  ever  increasing  elevation  of  the  floods,  with 
advancing  restriction  of  the  flood  volume  by  the 
extension  of  new  lines  of  levees,  has  presented  it- 
self to  the  contemplation  of  the  "lay''  mind  with 
discouraging  effect.  This  was  markedly  the  case 
in  1807,  when  much  greater  changes  had  been 
wrought  in  local  flood  conditions  than  at  any  other 
period  in  the  history  of  levee  building.  To  the  aver- 
age citizen  who  did  not  understand  the  specific 
causes  that  produced  special  and  extraordinary 
developments  in  flood  elevation,  and  could  not  see 
the  limitations  upon  those  causes,  there  seemed  to 
be  no  stopping  place  for  the  upward  movement, 
within  any  practic<ible  bounds. 

Take,  for  example,  the  front  of  the  White  River 
Basin.  Here,  levees  had  been  maintained  for  a 
long  period  of  years  on  the  eastern  side  of  the  Mis- 
sissippi river  opposite  to  that  front,  while  on  the 
western  side  the  flood  water  had  escaped  unre- 
strained into  the  White  river  swamps.  The  flood 
plane  normal  to  these  conditions  had  a  depression 
along  the  middle  i)art  of  that  front,  some  five  or 
six  feet  below  that  normal  to  a  confined  flood  vol- 
ume. 

The  flood  of  1S07  found  this  part  of  the  river 
leveed  on  both  sides,  for  the  first  time  perhaps  in 
its  history.  The  immediate  effect  was  to  fill  up 
the  depression  and  establish  a  new  flood  plane  in 
accordance  with  the  new  conditions  in  their  rela- 
tion to  the  gauge  at  Helena,  Ark.,  at  the  head  of 
the  White  River  Basin. 

Upon  this  new  flood  plane  would  have  been 
superposed  the  additional  height  at  Helena,  but 
that  the  numerous  breaks  in  the  levees  along  the 
White  River  Basin  before  the  culmination  of  the 
flood  permitted  the  excess  of  water  to  escape. 

While  these  ])henoinenal  developments  were  be- 
wildering and  appalling  to  citizens  immediately 
concerned,  the  cause  and  sequence,  and  probable 
limitation  of  the  upward  movement,  is  apparent  to 
the  discriminating  engineer.  Like  conditions  will 
be  set  up  along  the  St.  Francis  front  when  that 
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above  the  top  of  the  levee,  under  a  prolonged 
strain  only  one  crevasse  occurred,  and  that  in  a 
levee  originally  built  over  forty  years  ago,  and  con- 
taining inherent  defects  from  its  original  mode  of 
:onstruction. 

BASIC   FACTORS 

At  the  present  juncture,  those  who  are  con- 
:erned  in  the  levee  problem  are  confronted  by  two 
nain  factors:  (1)  the  determining  of  ultimate  grade 
ines  for  levees  to  hold  maximum  floods  when  en- 
tirely confined  to  the  channel  of  the  river;  and  (2) 
3roviding  the  means  to  build  up  to  these  grades. 

In  considering  the  first  question  presented 
ibove,  the  following  quotation  is  taken  from  a  re- 
:)ort  by  the  writer  made  in  1895: 

"Since  the  beginning  of  organized  efforts  to  pro- 
:ect  portions  of  the  Mississippi  delta  from  over- 
low,  the  question  of  proper  grade  lines  for  levees 
las  been  the  one  perplexing  and  insolvable  feature 
Df  the  problem.  The  difficulty  has  been  due  to  the 
nfinitely  varied  conditions  under  which  different 
loods  have  come.  The  several  large  tributaries  to 
:he  Mississippi,  with  their  varying  volumes,  at  dif- 
erent  periods,  have  constituted  one  important 
source  of  variation  in  flood  conditions. 

"But  the  most  potent  cause  of  variability  has 
)een  in  the  volume  of  water  escaping  from,  the 
channel,  differing  at  different  periods  from  the 
progress  of  local  levee  building,  or,  per  centra,  from 
he  escape  through  broken  levees. 

"The  task  that  each  levee  engineer  has  set  for 
limself  has  been  to  meet  the  immediate  and  vis- 
ble  needs  of  the  situation  then  existing,  always 
vith  insufficient  means  to  do  more  than  keep  his 
jrade  lines  above  the  highest  local  water  marks — 
)ften  with  means  insufficient  to  do  even  that — in 
I  constant  struggle  to  advance  his  grades  to  meet 
idvancing  flood  heights  and  leave  a  reasonable 
nargin  of  safety  for  unforseen  contingencies. 

"There  have  never  been  at  his  command  either 
)resent  resources  or  present  information  upon 
vhich  to  base  an  effort  to  reach  the  final  goal — to 
)uild  levees  high  enough  and  strong  enough  to  re- 
list che  highest  water  that  might  ever  be  expected 
o  tax  their  strength  and  endurance. 

"Indeed,  such  a  standard  of  levees,  if  it  had  been 
idopted  prematurely,  would  have  proven  an  un- 
vise  expenditure  of  money,  resulting  in  a  much 
greater  height  and  strength  of  levees  than  the  then 
^resent  needs  demanded,  much  of  which,  on  tem- 


porary locations,  would  have    been    sacrificed  to 
caving  banks. 

"In  the  nature  of  the  problem,  then,  the  ques- 
tion of  standards  in  levee  building  must  have  been 
tentative  and  progressive.'' 

DISCOURAGEMENT  AMONG  THE 

PEOPLE 

The  ever  increasing  elevation  of  the  floods,  with 
advancing  restriction  of  the  flood  volume  by  the 
extension  of  new  lines  of  levees,  has  presented  it- 
self to  the  contemplation  of  the  "lay"  mind  with 
discouraging  effect.  This  was  markedly  the  case 
in  1897,  when  much  greater  changes  had  been 
wrought  in  local  flood  conditions  than  at  any  other 
period  in  the  history  of  levee  building.  To  the  aver- 
age citizen  who  did  not  understand  the  specific 
causes  that  produced  special  and  extraordinary 
developments  in  flood  elevation,  and  could  not  see 
the  limitations  upon  those  causes,  there  seemed  to 
be  no  stopping  place  for  the  upward  movement, 
within  any  practicable  bounds. 

Take,  for  example,  the  front  of  the  White  River 
Basin.  Here,  levees  had  been  maintained  for  a 
long  period  of  years  on  the  eastern  side  of  the  Mis- 
sissippi river  opposite  to  that  front,  while  on  the 
western  side  the  flood  water  had  escaped  unre- 
strained into  the  White  river  swamps.  The  flood 
plane  normal  to  these  conditions  had  a  depression 
along  the  middle  part  of  that  front,  some  five  or 
six  feet  below  that  normal  to  a  confined  flood  vol- 
ume. 

The  flood  of  1807  found  this  i)art  of  the  river 
leveed  on  both  sides,  for  the  first  time  perhaps  in 
its  history.  The  immediate  efl'ect  was  to  fill  up 
the  depression  and  establish  a  new  flood  plane  in 
accordance  with  the  new  conditions  in  their  rela- 
tion to  the  gauge  at  Helena,  Ark.,  at  the  head  of 
the  White  River  Basin. 

Upon  this  new  flood  plane  w^ould  have  been 
superposed  the  additional  height  at  Helena,  but 
that  the  numerous  breaks  in  the  levees  along  the 
White  River  Basin  before  the  culmination  of  the 
flood  permitted  the  excess  of  water  to  escape. 

While  these  phenomenal  developments  were  be- 
wildering and  appalling  to  citizens  immediately 
concerned,  the  cause  and  sequence,  and  probable 
Hmitation  of  the  upward  movement,  is  apparent  to 
the  discriminating  engineer.  Like  conditions  will 
be  set  up  along  the  St.  Francis  front  when  that 
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above  the  top  of  the  levee,  under  a  prolonged 
strain  only  one  crevasse  occurred,  and  that  in  a 
levee  originally  built  over  forty  years  ago,  and  con- 
taining inherent  defects  from  its  original  mode  of 
construction. 

BASIC   FACTORS 

At  the  present  juncture,  those  who  are  con- 
cerned in  the  levee  problem  are  confronted  by  two 
main  factors:  (1)  the  determining  of  ultimate  grade 
lines  for  levees  to  hold  maximum  floods  when  en- 
tirely confined  to  the  channel  of  the  river;  and  (2) 
providing  the  means  to  build  up  to  these  grades. 

In  considering  the  first  question  presented 
above,  the  following  quotation  is  taken  from  a  re- 
port by  the  writer  made  in  1895: 

"Since  the  beginning  of  organized  efforts  to  pro- 
tect portions  of  the  Mississippi  delta  from  over- 
flow, the  question  of  proper  grade  lines  for  levees 
has  been  the  one  perplexing  and  insolvable  feature 
of  the  problem.  The  difficulty  has  been  due  to  the 
infinitelv  varied  conditions  under  which  different 
floods  have  come.  The  several  large  tributaries  to 
the  Mississippi,  with  their  varying  volumes,  at  dif- 
ferent periods,  have  constituted  one  important 
source  of  variation  in  flood  conditions. 

"But  the  most  potent  cause  of  variabiHty  has 
been  in  the  volume  of  water  escaping  from,  the 
channel,  differing  at  different  periods  from  the 
progress  of  local  levee  building,  or,  per  centra,  from 
the  escape  through  broken  levees. 

"The  task  that  each  levee  engineer  has  set  for 
himself  has  been  to  meet  the  immediate  and  vis- 
ible needs  of  the  situation  then  existing,  always 
with  insufficient  means  to  do  more  than  keep  his 
grade  lines  above  the  highest  local  water  marks — 
often  with  means  insufficient  to  do  even  that — in 
a  constant  struggle  to  advance  his  grades  to  meet 
advancing  flood  heights  and  leave  a  reasonable 
margin  of  safety  for  unforseen  contingencies. 

"There  have  never  been  at  his  command  either 
present  resources  or  present  information  upon 
which  to  base  an  effort  to  reach  the  final  goal — to 
build  levees  high  enough  and  strong  enough  to  re- 
sist che  highest  water  that  might  ever  be  expected 
to  tax  their  strength  and  endurance. 

"Indeed,  such  a  standard  of  levees,  if  it  had  been 
adopted  prematurely,  would  have  proven  an  un- 
wise expenditure  of  money,  resulting  in  a  much 
greater  height  and  strength  of  levees  than  the  then 
present  needs  demanded,  much  of  which,  on  tem- 


porary locations,  would  have    been    sacrificed  to 
caving  banks. 

"In  the  nature  of  the  problem,  then,  the  ques- 
tion of  standards  in  levee  building  must  have  been 
tentative  and  progressive.'' 

DISCOURAGEMENT  AMONG  THE 

PEOPLE 

The  ever  increasing  elevation  of  the  floods,  with 
advancing  restriction  of  the  flood  volume  by  the 
extension  of  new  lines  of  levees,  has  presented  it- 
self to  the  contemplation  of  the  "lay''  mind  with 
discouraging  effect.  This  was  markedly  the  case 
in  1897,  when  much  greater  changes  had  been 
wrought  in  local  flood  conditions  than  at  any  other 
period  in  the  history  of  levee  building.  To  the  aver- 
age citizen  who  did  not  understand  the  specific 
causes  that  produced  special  and  extraordinary 
developments  in  flood  elevation,  and  could  not  see 
the  limitations  upon  those  causes,  there  seemed  to 
be  no  stopping  place  for  the  upward  movement, 
within  any  practicable  bounds. 

Take,  for  example,  the  front  of  the  White  River 
Basin.  Here,  levees  had  been  maintained  for  a 
long  period  of  years  on  the  eastern  side  of  the  Mis- 
sissippi riv^er  opposite  to  that  front,  while  on  the 
western  side  the  flood  water  had  escaped  unre- 
strained into  the  White  river  swamps.  The  flood 
j)lane  normal  to  these  conditions  had  a  depression 
along  the  middle  part  of  that  front,  some  five  or 
six  feet  below  that  normal  to  a  confined  flood  vol- 
ume. 

The  flood  of  1807  found  this  i)art  of  the  river 
leveed  on  both  sides,  for  the  first  time  perhaps  in 
its  history.  The  immediate  effect  was  to  fill  up 
the  depression  and  establish  a  new  flood  plane  in 
accordance  with  the  new  conditions  in  their  rela- 
tion to  the  gauge  at  Helena.  Ark.,  at  the  head  of 
the  White  River  Basin. 

Upon  this  new  flood  plane  would  have  been 
superposed  the  additional  height  at  Helena,  but 
that  the  numerous  breaks  in  the  levees  along  the 
White  River  Basin  before  the  culmination  of  the 
flood  permitted  the  excess  of  water  to  escape. 

While  these  ])henomenal  developments  were  be- 
wildering and  appalling  to  citizens  immediately 
concerned,  the  cause  and  sequence,  and  probable 
limitation  of  the  upward  movement,  is  apparent  to 
the  discriminating  engineer.  Like  conditions  will 
be  set  up  along  the  St.  Francis  front  when  that 
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above  the  top  of  the  levee,  under  a  prolonged 
strain  only  one  crevasse  occurred,  and  that  in  a 
levee  originally  built  over  forty  years  ago,  and  con- 
taining inherent  defects  from  its  original  mode  of 
:onstruction. 

BASIC  FACTORS 

At  the  present  juncture,  those  who  are  con- 
cerned in  the  levee  problem  are  confronted  by  two 
nain  factors:  (1)  the  determining  of  ultimate  grade 
ines  for  levees  to  hold  maximum  floods  when  en- 
:irely  confined  to  the  channel  of  the  river;  and  (2) 
providing  the  means  to  build  up  to  these  grades. 

In  considering  the  first  question  presented 
ibove,  the  following  quotation  is  taken  from  a  re- 
^OTt  by  the  writer  made  in  1895: 

''Since  the  beginning  of  organized  eff^orts  to  pro- 
:ect  portions  of  the  Mississippi  delta  from  over- 
\o\\,  the  question  of  proper  grade  lines  for  levees 
las  been  the  one  perplexing  and  insolvable  feature 
)f  the  problem.  The  difficulty  has  been  due  to  the 
nfinitely  varied  conditions  under  which  different 
loods  have  come.  The  several  large  tributaries  to 
he  Mississippi,  with  their  varying  vokunes,  at  dif- 
erent  periods,  have  constituted  one  important 
lource  of  variation  in  flood  conditions. 

"But  the  most  potent  cause  of  variability  has 
)een  in  the  volume  of  w^ater  escaping  from,  the 
channel,  differing  at  different  periods  from  the 
)rogress  of  local  levee  building,  or,  per  centra,  from 
he  escape  through  broken  levees. 

**The  task  that  each  levee  engineer  has  set  for 
limself  has  been  to  meet  the  immediate  and  vis- 
ble  needs  of  the  situation  then  existing,  always 
vith  insufficient  means  to  do  more  than  keep  his 
jrade  lines  above  the  highest  local  water  marks — 
)ften  with  means  insufficient  to  do  even  that — in 
I  constant  struggle  to  advance  his  grades  to  meet 
idvancing  flood  heights  and  leave  a  reasonable 
nargin  of  safety  for  unforseen  contingencies. 

"There  have  never  been  at  his  command  either 
)resent  resources  or  present  information  upon 
vhich  to  base  an  effort  to  reach  the  final  goal — to 
)uild  levees  high  enough  and  strong  enougli  to  re- 
sist Lhe  highest  water  that  might  ever  be  expected 
o  tax  their  strength  and  endurance. 

"Indeed,  such  a  standard  of  levees,  if  it  had  been 
idopted  prematurely,  would  have  proven  an  un- 
vise  expenditure  of  money,  resulting  in  a  much 
freater  height  and  strength  of  levees  than  the  then 
)resent  needs  demanded,  much  of  which,  on  tem- 


porary locations,  would  have    been    sacrificed  to 
caving  banks. 

"In  the  nature  of  the  problem,  then,  the  ques- 
tion of  standards  in  levee  building  must  have  been 
tentative  and  progressive." 

DISCOURAGEMENT  AMONG  THE 

PEOPLE 

The  ever  increasing  elevation  of  the  floods,  with 
advancing  restriction  of  the  flood  volume  by  the 
extension  of  new  lines  of  levees,  has  presented  it- 
self to  the  contemplation  of  the  "lay''  mind  with 
discouraging  effect.  This  was  markedly  the  case 
in  1897,  when  much  greater  changes  had  been 
wrought  in  local  flood  conditions  than  at  any  other 
period  in  the  history  of  levee  building.  To  the  aver- 
age citizen  who  did  not  understand  the  specific 
causes  that  produced  special  and  extraordinary 
developments  in  flood  elevation,  and  could  not  see 
the  limitations  upon  those  causes,  there  seemed  to 
be  no  stopping  place  for  the  upward  movement, 
within  any  practicable  bounds. 

Take,  for  example,  the  front  of  the  White  River 
Basin.  Here,  levees  had  been  maintained  for  a 
long  period  of  years  on  the  eastern  side  of  the  Mis- 
sissippi river  opposite  to  that  front,  while  on  the 
western  side  the  flood  water  had  escaped  unre- 
strained into  the  White  river  swamps.  The  flood 
j)lane  normal  to  these  conditions  had  a  depression 
along  the  middle  part  of  that  front,  some  five  or 
six  feet  below  that  normal  to  a  confined  flood  vol- 
ume. 

The  flood  of  1807  found  this  i)art  of  the  river 
leveed  on  both  sides,  for  the  first  time  perhaps  in 
its  history.  The  immediate  effect  was  to  fill  up 
the  depression  and  establish  a  new  flood  plane  hi 
accordance  with  the  new  conditions  in  their  rela- 
tion to  the  gauge  at  Helena,  Ark.,  at  the  head  of 
the  White  River  Rasin. 

Upon  this  new  flood  plane  would  have  been 
superposed  the  additional  height  at  Helena,  but 
that  the  numerous  breaks  in  the  levees  along  the 
White  River  Basin  before  the  culmination  of  the 
flood  permitted  the  excess  of  water  to  escape. 

While  these  phenomenal  developments  were  be- 
wildering and  appalling  to  citizens  immediately 
concerned,  the  cause  and  sequence,  and  probable 
limitation  of  the  upward  movement,  is  apparent  to 
the  discriminating  engineer.  Like  conditions  will 
be  set  up  along  the  St.  Francis  front  when  that 
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above  the  top  of  the  levee,  under  a  prolonged 
strain  only  one  crevasse  occurred,  and  that  in  a 
levee  originally  built  over  forty  years  ago,  and  con- 
taining inherent  defects  from  its  original  mode  of 
construction. 

BASIC   FACTORS 

At  the  present  juncture,  those  who  are  con- 
cerned in  the  levee  problem  are  confronted  by  two 
main  factors:  (1)  the  determining  of  ultimate  grade 
lines  for  levees  to  hold  maximum  floods  when  en- 
tirely confined  to  the  channel  of  the  river;  and  (2) 
providing  the  means  to  build  up  to  these  grades. 

In  considering  the  first  question  presented 
above,  the  following  quotation  is  taken  from  a  re- 
port by  the  writer  made  in  1895: 

"Since  the  beginning  of  organized  efforts  to  pro- 
tect portions  of  the  Mississippi  delta  from  over- 
flow, the  question  of  proper  grade  lines  for  levees 
has  been  the  one  perplexing  and  insolvable  feature 
of  the  problem.  The  difficulty  has  been  due  to  the 
infinitely  varied  conditions  under  which  different 
floods  have  come.  The  several  large  tributaries  to 
the  Mississippi,  with  their  varying  volumes,  at  dif- 
ferent periods,  have  constituted  one  important 
source  of  variation  in  flood  conditions. 

"But  the  most  potent  cause  of  variability  has 
been  in  the  volume  of  w^ater  escaping  from,  the 
channel,  differing  at  different  periods  from  the 
progress  of  local  levee  building,  or,  per  centra,  from 
the  escape  through  broken  levees. 

"The  task  that  each  levee  engineer  has  set  for 
himself  has  been  to  meet  the  immediate  and  vis- 
ible needs  of  the  situation  then  existing,  always 
with  insufficient  means  to  do  more  than  keep  his 
grade  Hnes  above  the  highest  local  water  marks — 
often  with  means  insufficient  to  do  even  that — in 
a  constant  struggle  to  advance  his  grades  to  meet 
advancing  flood  heights  and  leave  a  reasonable 
margin  of  safety  for  unforseen  contingencies. 

"There  have  never  been  at  his  command  either 
present  resources  or  present  information  upon 
which  to  base  an  effort  to  reach  the  final  goal — to 
build  levees  high  enough  and  strong  enough  to  re- 
sist Ihe  highest  water  that  might  ever  be  expected 
to  tax  their  strength  and  endurance. 

"Indeed,  such  a  standard  of  levees,  if  it  had  been 
adopted  prematurely,  would  have  proven  an  un- 
wise expenditure  of  money,  resulting  in  a  much 
greater  height  and  strength  of  levees  than  the  then 
present  needs  demanded,  much  of  which,  on  tem- 


porary locations,  would  have    been    sacrificed  to 
caving  banks. 

"In  the  nature  of  the  problem,  then,  the  ques- 
tion of  standards  in  levee  building  must  have  been 
tentative  and  progressive.'' 

DISCOURAGEMENT  AMONG  THE 

PEOPLE 

The  ever  increasing  elevation  of  the  floods,  with 
advancing  restriction  of  the  flood  volume  by  the 
extension  of  new  lines  of  levees,  has  presented  it- 
self to  the  contemplation  of  the  "lay''  mind  with 
discouraging  effect.  This  was  markedly  the  case 
in  1S97,  when  much  greater  changes  had  been 
wrought  in  local  flood  conditions  than  at  any  other 
period  in  the  history  of  levee  building.  To  the  aver- 
age citizen  who  did  not  understand  the  specific 
causes  that  produced  special  and  extraordinary 
developments  in  flood  elevation,  and  could  not  see 
the  limitations  upon  those  causes,  there  seemed  to 
be  no  stopping  place  for  the  upward  movement, 
within  any  practical)le  bounds. 

Take,  for  example,  the  front  of  the  White  River 
Basin.  Here,  levees  had  been  maintained  for  a 
long  period  of  years  on  the  eastern  side  of  the  Mis- 
sissippi river  opposite  to  that  front,  while  on  the 
western  side  the  flood  water  had  escaped  unre- 
strained into  the  White  river  swam])s.  The  flood 
plane  normal  to  these  conditions  had  a  depression 
along  the  middle  i)art  of  that  front,  some  five  or 
six  feet  below  that  normal  to  a  confined  flood  vol- 
ume. 

The  flood  of  1807  found  this  part  of  the  river 
leveed  on  both  sides,  for  the  first  time  perhaps  in 
its  history.  The  immediate  effect  was  to  fill  up 
the  depression  and  establish  a  new  flood  plane  in 
accordance  with  the  new  conditions  in  their  rela- 
tion to  the  gauge  at  Helena.  Ark.,  at  the  head  of 
the  White  River  Basin. 

Upon  this  new  flood  plane  would  have  been 
superposed  the  additional  height  at  Helena,  l)ut 
that  the  numerous  breaks  in  the  levees  along  the 
White  River  Basin  before  the  culmination  of  the 
flood  permitted  the  excess  of  water  to  escape. 

While  these  phenomenal  developments  were  be- 
wildering and  appalling  to  citizens  immediately 
concerned,  the  cause  and  sequence,  and  probable 
limitation  of  the  upward  movement,  is  apparent  to 
the  discriminating  engineer.  Like  conditions  will 
be  set  up  along  the  St.  Francis  front  when  that 


Past- -Present— Prospective 


CAMP  OF   LEVEE   tNGINEEBS- 


CAMP  OF   LEVEE   CONTRACTOR, 


BLOWING   OUT  THE   RiGHT  OF  WAY. 


;HT  of  WAT  "CLEARED." 


70 


Riparian  Lands  of  the  Mississippi  River  : 


basin  has  been  completely  leveed,  with  the  maxi- 
mum eflfects  probably  along  its  middle  portion. 

The  flood  of  1897  was  epoch  making  in  the  light 
it  has  thrown  upon  the  question  of  ultimate  grades. 
While  it  cannot  now  be  said  with  precision  how 
high  the  ultimate  flood  elevation  will  reach  at  any 
given  point,  yet  the  margin  of  uncertainty  may  be 
said  to  have  been  reduced  to  workable  limits,  so 
that  engineers  can  compute  with  considerable  con- 
fidence the  amount  of  final  cost  necessary  to  a  per- 
fected levee  system  from  Cairo  to  the  Gulf. 

This  amount  has  been  estimated  bv  the  Missis- 
sippi  River  Commission  at  $20,000,000,  which  esti- 
mate is  generally  concurred  in  by  levee  engineers. 

REVENUE    FOR    ULTIMATE    COM- 
PLETION 

This  brings  up  the  question  as  to  the  source  or 
sources  from  which  this  money  is  to  come;  and 
here  another  quotation  from  the  writer's  report  of 
1895  may  not  be  inappropriate,  which  is  as  follows: 

**It  is  probably  fortunate  for  the  interests  of 
levee  protection  that  it  could  not  be  foreseen  a 
dozen  years  ago  what  increasing  demands  would 
arise  to  build  levees  that  would  certainly  give  se- 
curity from  overflow,  and  to  meet  increasing  flood 
elevations,  due  to  increasing  progress  in  levee  ex- 
tension. A  complete  fore-knowledge  of  the  enor- 
mous expenditures  involved,  instead  of  a  gradual 
realization,  would  probably  have  discouraged  all 
attempts  at  beginning;  wdiereas  good  enough  hus 
already  been  accomplished  to  justify  the  expendi- 
ture made.  And  complete  and  permanent  security 
from  overflow  is  now  within  the  grasp  of  the  peo- 
ple, provided  there  is  no  relaxation  in  their  efforts 
until  it  is  accomplished.'' 

THE  UNITED  STATES  GOVERNMENT 

It  is  the  hope  of  many  that  the  United  States 
will  assume  entire  control  of  the  whole  matter  of 
levee  building,  and  furnish  all  the  funds  necessary 
for  completing  a  general  system  of  levee  protec- 
tion. 

This  is  "a  consummation  devoutly  to  be  wished," 
certainly  from  a  financial  standpoint,  as  it  would 
afford  vast  relief  to  the  overburdened  taxpayers, 
who  have  already  expended  so  much  money  and 
effort  in  this  herculean  enterprise. 

If,  however,  this  hope  cannot  be  fully  realized 
in  the  immediate  future,  it  may  be  expedient  to 


try  for  "half  a  loaf  instead,  to^  begin  with,  which 
vantage  ground  would  greatly  aid  in  getting  the 
other  half  later. 

When  Mr.  Benjamin  Harrison  was  President  of 
the  United  States,  although  his  attitude  was  some- 
what hostile  towards  the  expenditure  of  Govern- 
ment money  on  the  levees,  he  was  reported  in  the 
newspapers  to  have  expressed  himself  in  an  inter- 
view with  some  levee  advocates  as  being  willing 
for  the  United  States  to  pay  one-half  the  necessary 
cost  of  levee  building,  while  the  local  interests 
should  pay  the  other  half. 

This  appears  to  have  been  in  recognition  of  a 
community  of  interests  in  the  levees  as  between 
the  United  States  and  the  land  owners  in  the  re- 
gion of  overflow,  the  former  being  concerned  in 
their  function  as  an  aid  to  navigation,  and  the  lat- 
ter in  protection  for  their  lands. 

Other  representatives  of  the  Government  have 
more  recently  revived  this  suggestion  as  a  basis 
for  the  settlement  of  this  question. 

In  the  event  of  failure  to  realize  the  larger  aspira- 
tion at  this  juncture,  if  the  above  principle  were 
recognized,  and  so  settled,  it  would  be  a  great  and 
valuable  gain  for  the  levee  interests,  as  definitely 
committing  the  United  States  to  the  assumption 
of  an  obligation  in  the  premises,  whereas  the  aid 
heretofore  extended  to  levee  work  by  the  Govern- 
ment has  been  in  the  nature  of  gratuity,  the  further 
extension  of  which  the  Congress  is  at  liberty  to 
withhold  at  any  time. 

In  this  connection  another  consideration  may  be 
entitled  to  weight,  to-wit:  if  the  Government 
should  admit  the  obligation  to  pay  one-half  the 
cost  of  a  perfected  levee  system,  the  fact  that  the 
Levee  Boards  of  the  larger  districts  have  already 
contributed  an  aggregate  amount  greatly  in  ex- 
cess of  the  Government  contriI)utions,  ought  to 
entitle  them  to  credit  for  such  excess  in  future  dis- 
tributions of  Government  funds. 

COST  OF  MAINTENANCE 

The  question  of  the  cost  of  maintenance  of  a 
levee  system  after  being  perfected  has  been  a  sub- 
ject of  much  inquiry  by  the  Senate  Committee 
charged  with  the  investigation  of  the  levee  ques- 
tion. The  cost  of  simple  maintenance,  other  than 
that  of  renewals  of  portions ^of  the  levee  lines  at- 
tacked by  caving  banks,  would  be  very  small,  com- 
paratively speaking.  The  only  very  considerable 
item  of  cost  of  maintenance  would  be  that  of  re- 
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newing  parts  of  the  levees  that  shall  have  caved 
into  the  river,  assuming  that  there  would  be  no 
crevasses  from  high  water  pressure. 

The  expressions  of  various  engineers,  civil  and 
military,  who  are  more  or  less  conversant  with  the 
subject,  as  pubHshed  in  the  report  of  the  Senate 
Sub-Committee  who  made  the  investigation,  indi- 
cates that  the  average  annual  loss  of  levees  by 
caving  ranges  from  2  to  5  per  cent,  2  1-2  per  ceni 
being  about  the  average,  of  the  linear  extent  of  the 
levee  lines. 

I  believe  the  questions  asked  the  several  wit- 
nesses, on  this  point,  by  the  investigating  commit- 
tee that  elicited  the  above  expressions,  gave  the 
deponents  but  little  opportunity  for  reflection  be- 
fore giving  their  estimates  or  opinions. 

In  reflecting  upon  this  question  I  am  impressed 
by  the  following  considerations:  The  extent  of 
the  levee  lines  on  both  sides  of  the  river,  between 
the  mouth  of  the  Arkansas  and  the  mouth  of  the 
Red  river,  is  approximately  540  miles.  Along  this 
extent  of  river  the  steep  slopes,  large  volume  of 
flood  water,  and  yielding  character  of  bank  forma- 
tion, give  a  maximum  rate  of  bank  caving  greatly 
exceeding  the  rate  both  above  and  below  that  ex- 
tent of  river.  The  extent  of  levee  lines  above  and 
below  the  above  named  limits,  where  the  rate  of 
caving  is  minimized  by  the  flat  slope  below,  and 
lesser  volume  above,  is  nearly  twice  as  great  as  that 
along  the  region  of  maximum  caving. 

Under  the  writer's  observation  the  loss  by  cav- 
ing, or  rather  the  extent  of  new  levee  necessitated 
by  caving  banks,  has  been  under  seven  per  cent 
during  fifteen  years,  or  less  than  one-half  of  one 
per  cent  per  year,  in  the  upper  Yazoo  District.  It 
may  be  presumed  that  this  represents  something 
Kke  the  general  rate  of  annual  loss  above  the  Ar- 
kansas river  and  below  Red  river;  and  that,  under 
conditions  of  less  security  than  would  obtain  in  a 
perfected  system  of  levees. 

My  deduction  is,  that  an  average  of  one  per  cent 
a  year  would  represent  fully  the  average  annual 
loss  in  linear  extent  of  all  the  levee  lines  along  the 
river  with  a  perfected  system  of  levees. 

ELEVATION  OF  THE   RIVER  BED 

The  question  as  to  whether  leveeing  the  Missis- 
sippi river  has  a  tendency  to  elevate  its  bed,  had 
been  a  bugbear  in  the  minds  of  many  people.  Most 
persons  who  for  any  reason  are  antagonistic  to 
levees,  have  no  scruple  in  making  the  bold  asser- 


tion that  leveeing  the  river  has  that  effect,  and 
that  there  will  be  no  limit  to  the  height  to  which 
levees  must  be  built  to  be  kept  above  the  ever 
rising  flood  plane.  Many  others  who  are  not  an- 
tagonistic to  the  levee  interests  have  imbibed  that 
notion  also. 

When  asked  for  evidence  to  support  such  asser- 
tion, none  can  be  given;  or  for  reasons  for  such 
belief  they  have  none,  except  perhaps  of  a  fantas- 
tic sort.    And  the  notion  is  widely  prevalent. 

A  good  many  years  ago,  in  some  unaccountable 
manner,  the  story  became  current  that  the  River 
Po,  in  Italy,  afforded  an  example  wherein  its  bed 
had  risen  in  consequence  of  being  leveed  for  a  long 
period,  until  it  had  reached  an  elevation  above  the 
adjacent  country.  It  is  difficult  to  conceive  how 
such  a  story  could  have  got  abroad,  having  not  the 
slightest  foundation  in  fact.  And  yet  it  was  seized 
upon  with  avidity  and  passed  from  mouth  to  mouth 
with  ready  acceptance. 

A  thorough  investigation  of  the  River  Po  story 
revealed  the  fact  that  during  a  period  of  two  cen- 
turies of  its  leveed  history,  in  some  places  in  the 
upper  reaches  of  this  river,  the  bed  had  risen  about 
one  foot,  due  to  the  presence  of  gravel,  that  could 
not  be  easily  moved  by  the  current.  In  other 
places  the  examination  showed  a  depression  in  the 
bed  of  the  stream. 

A  similar  story  has  been  current  regarding  the 
Yellow  river  in  China.  Our  information  about  the 
characteristics  of  the  China  river  is  too  meager  to 
warrant  us  in  drawing  an  analogy  between  that 
stream  and  the  Mississippi  river.  We  do  know, 
however,  that  the  Yellow  river  passes  for  a  long 
distance  through  a  low  flat  plair,  and  that  it  has 
suddenly  changed  its  channel  of  discharge  into  the 
ocean  to  a  point  several  hundred  miles  from  its 
former  mouth;  which  indicates  a  very  marked  dis- 
similarity  between  that  stream  and  the  Mississippi. 

The  River  Commission  has  given  very  careful 
study  to  this  question,  in  relation  to  the  Mississippi 
river. 

Among  other  methods  of  investigation,  one  was 
to  cause  elaborate  soundings  to  be  made  over  an 
extent  of  four  hundred  miles  of  leveed  river  chan- 
nel, which  were  repeated  over  the  same  lines  after 
an  interval  of  fourteen  vears.  It  was  found  difficult 
to  arrive  at  a  conclusive  decision  from  a  compari- 
son of  these  two  sets  of  sounrlings,  owing  to  the 
mobile  and  shifting  character  of  the  materials  com- 
posing the  river  bed.     Where  a  shoal    would    be 
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found  on  a  given  line  of  soundings  at  one  period, 
a  pool  would  appear  at  another  time  along  the 
same  line,  and  vice  versa.  But  so  accurate  and 
conservative  an  engineer  as  General  C.  B.  Com- 
stock,  after  a  careful  examination  of  all  the  data 
afforded  by  these  soundings,  stated  that  there  was 
no  evidence  that  the  bed  of  the  river  had  risen  dur- 
ing the  period  covered  by  his  investigations. 
While  it  seems  impossible  to  obtain  positive  and 
direct  evidence  on  this  question  except  after  a 
long  lapse  of  time,  there  are  some  facts,  a  good  deal 
of  indirect  and  negative  evidence,  and  the  deduc- 
tions from  a  priori  reasoning,  all  tending  to  con- 
firm the  above  conclusion. 

ARGUMENTS   AGAINST  THE  FILLING-UP 

THEORY 

Some  of  the  arguments  opposed  to  the  filling- up 
assumption  are  the  following:  (1)  We  have  the 
concrete  fact,  that  the  River  Po,  presenting  phe- 
nomena somewhat  similar  to  the  case  under  dis- 
cussion, has  not  appreciably  silted  up  its  bed  dur- 
ing a  period  of  two  hundred  years. 

(2)  The  Mississippi  river,  between  New  Madrid, 
Mo.,  and  Helena,  Ark.,  has  for  a  very  long  time 
been  depleted  by  the  diversion  of  a  large  part  of 
its  flood  volume  from  the  main  channel  through 
the  St.  Francis  river,  returning  through  that 
stream  to  the  present  river  near  Helena.  We 
ought  logically  to  find  that  this  section  of  the  main 
channel  has  suffered  deterioration  by  the  dissipa- 
tion of  part  of  the  energy  of  its  flood  volume.  And 
that  is  what  we  do  find;  for  the  low  water  plane  in 
this  part  of  the  river  is  shown  to  be  several  feet 
above  the  normal  for  an  undivided  volume,  which 
could  only  have  resulted  from  silting  up  the  bed, 
in  obedience  to  the  law  that  adjusts  the  capacity 
of  a  channel  to  the  volume  it  has  to  carry. 

(3)  In  the  year  1894,  the  low  water  plane  from 
Cairo  down  was  generally  much  lower  than  any 
former  records  show,  and  the  depression  was  most 
conspicuous  where  the  greatest  influence  had  been 
exercised  by  levees,  while  the  volume  that  passed 
Cairo,  and  the  lower  tributaries,  was  not  less  than 
in  other  low  water  seasons. 

(4)  Observations  show  that  where  important 
crevasses  in  the  levees  have  remained  open  for  a 
series  of  years,  through  which  a  large  portion  of 
the  flood  volume  has  escaped,  the  river  channel  im- 
mediately below    such    crevasses  has  suffered  de- 


terioration from  silting  up,  as  a  consequence  of  di- 
minished energy  of  the  current. 

(5)  We  know  that  the  materials  that  compose 
the  bottom  and  sides  of  the  river  bed  yield  readily 
to  the  scouring  action  of  the  current  wherever  it 
is  directed  against  them.  Also  that  an  increased 
volume  of  water  in  such  a  bed  should  demand  and 
create  for  itself  an  increase  of  channel  capacity, 
which  should  logically  be  by  erosion  on  both  the 
sides  and  bottom;  and  this  is  in  accordance  with 
the  facts  wherever  observed. 

THEORETIC   VIEW 

In  theorizing  in  a  general  way  upon  this  rather 
obscure  problem,  the  following  reflections  suggest 
themselves,  and  are  here  given  for  what  they  may 
be  worth:  We  know  that  throughout  the  history 
of  the  Mississippi  river,  there  has  been  a  general 
filling  up  of  its  alluvial  plain  and  of  the  river  bed 
along  with  it,  by  material  brought  down  from  the 
hill  country  above.  But  the  great  bulk  of  these 
results  now  displayed  to  our  observation,  were  in 
conseciuence  of  geological  agencies  covering  very 
long  periods  of  time,  and  long  anterior  to  the  pres- 
ent era. 

The  conditions  as  we  now  find  them,  indicate 
that  the  alluvial  agencies  have  very  nearly  reached 
a  state  of  equilibrium,  as  between  the  quantity  of 
alluvial  matter  brought  into  the  head  of  the  basin 
and  the  quantity  carried  out  at  its  mouth;  and  the 
further  progress  of  the  filling  up  movement  is  ex- 
ceedingly slow.  We  see  rapid  mutations  along  the 
banks  of  the  river,  in  the  immediate  vicinity  of  its 
channel,  as  well  as  within  the  channel  itself,  which 
make  the  impression  of  a  vast  capacity  of  the  river 
to  build  up.  But  the  material  that  we  see  so 
handled  by  the  river  is  derived  from  a  previous 
tearing  down  of  its  own  banks  and  bed,  and  is  de- 
posited in  compensation  for  a  previous  displace- 
ment of  other  material.  The  river  under  natural 
conditions  enters  the  alluvial  basin  with  a  certain 
quantity  of  sedimentary  matter,  held  in  suspension 
or  rolled  along  its  bed.  It  departs  through  its 
several  mouths  and  carries  into  the  Gulf  of  Mexico 
a  certain  quantity  of  such  matter.  The  quantity 
carried  out  into  the  Gulf,  plus  the  quantity  depos- 
ited over  the  alluvial  plain  between  its  head  and 
foot  must  exactly  ecjual  that  brought  in  from 
above.  But  the  quantity  spread  over  the  alluvial 
plain  away  from  the  immediate  vicinity  of  the  river, 
is  relatively  speaking,  exceedingly  small — I  mean 
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when  the  escape  of  water  is  unrestrained  by  levees. 
The  river  water  when  in  a  turbulent  condition,  at 
the  top  of  the  flood  volume,  contains  one  part  of 
sediment  to  twelve  or  fifteen  hundred  parts  of 
water,  mostly  derived  from  local  sources,  and  most 
of  which  is  locally  precipitated  by  the  escaping 
water,  that  is,  on  or  near  the  river  banks  where  it 
is  again  yielded  up  to  tlie  chaiinel  volume  by  caving 
or  erosion.  The  escaping  flood  water  carries  away 
from  the  river,  over  its  banks,  but  a  small  relative 
quantity  of  sediment,  and  that  mainly  pursues  the 
bayou  channels.  Some  deposit  is  left  along  the 
banks  of  the  bayous  where  they  are  over  topped  by 
the  flood,  which  however  is  quite  unusual  under 
natural  conditions  of  overflow,  in  the  existing 
stage  of  alluvial  formattveness.  Most  of  this  bur- 
den of  fine  silt  that  is  borne  away  from  the  vicinity 
of  the  main  channel,  is  carried  on  through  the  sub- 


sidiary channels  and  re-enters  the  river  below.  The 
overflow  water  that  covers  the  intervening  plain, 
outside  of  the  bayou  channels  and  their  associated 
ridges  has  little  or  no  motion,  and  its  quantity  of 
deposit  is  inconsiderable. 

Now,  where  the  escape  of  flood  water  from  the 
channel  is  prevented  by  levees,  the  suggestion  is 
that  the  increased  volume  of  water  within  the 
channel  so  far  increases  the  energy  of  movement 
and  consequent  carrying  capacity,  as  to  enable  the 
river  not  only  to  convey  this  small  excess  of  ma- 
terial into  the  Gulf,  but  also  to  enlarge  its  channel 
by  scouring  the  bed,  as  well  as  by  eroding  the 
banks,  so  as  to  accommodate  the  increased  volume 
which  has  been  imposed  upon  it. 

If  this  view  is  correct,  the  apprehension  that  the 
Mississippi  river  will  silt  up  its  bed  in  consequence 
ol  being  leveed,  is  manifestly  unfounded. 


MOONLIGHT  ON  THE  MISSISSIPPI. 
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RIVER  BASINS  AND  THE  LEVEES  WHICH  PROTECT 

THEM 


By  major  WILLIAM  STARLING 


Every  man  who  is  in  the  habit  of  making  jour- 
neys on  the  great  lines  of  railway  has  probably 
observed  some  of  the  phenomena  of  alluvial  valleys, 
for  these  are  selected  by  the  engineers  as  a  bed 
already  partially  graded  by  nature  for  their  road- 
ways. In  ascending  a  mountain  range,  instead  of 
excavating,  escarping  and  tunneling  a  road  for 
ourselves,  we  have  only  to  find  in  the  lowlands  a 
river,  the  general  direction  of  whose  course  cor- 
responds, as  nearly  as  may  be  to  the  route  sought 
by  us,  and  then  following  the  stream  upward  to- 
ward one  of  its  sources.  In  this  manner  we  are 
conducted  by  an  ascent,  easy  and  gentle  at  first, 
afterwards  steeper  and  steeper,  to  the  dividing 
ridge,  whence,  by  a  reversal  of  the  former  process, 
we  gradually  descend  to  the  plains  on  the  other 
side.  Those  whose  faculties  are  not  buried  in  sleep 
or  benumbed  by  a  dull  novel  will  have  observed 
that  the  river,  after  running  between  iron-bound 
rocks,  expands  occasionally  into  broad  and  fertile 
**bottoms,"  becoming  wider,  longer  and  more  con- 
tinuous as  we  descend.  These  bottoms  are  bound-  • 
ed  on  either  side  by  the  highlands  which  have 
served  to  limit  the  excursions  of  the  river,  and  this 
latter  wanders  through  the  valley,  skirting  the  base 
of  the  hills,  now  on  this  side,  now  on  that,  pursuing 
a  tortuous  course  through  the  bed  which  it  has 
made  for  itself;  for  the  bottoms  are  the  work  of 
the  river — are  composed  of  sediment  brought  down 
in  time  of  flood,  and  spread  far  and  wide  as  the 
swollen  stream  overflowed  its  narrow  banks.  Br- 
ing the  product  of  the  stream,  they  are  composed 
of  pulverized  material,  free,  for  the  most  part,  of 
stones  and  heavy  fragments.  Being  formed  by 
overflow,  they  can  never  rise  above  the  level  of  the 
stream  in  flood;  indeed,  can  never  attain  the  height 
of  extreme  floods,  and  must  always  be  liable  to 
overflow  in  great  freshets. 

Thus  the  valley,  continuous  it  may  be  in  itself, 
is  divided  into  a  series  of  subordinate  basins,  each 


bounded  by  the  river  on  the  one  hand  and  the  hills 
on  the  other,  and  terminated,  above  and  below,  by 
the  close  approach  of  the  highlands  to  the  stream. 

What  occurs  to  creeks  and  mountain  streams  on 
the  small  scale,  occurs  also  to  the  greatest  rivers. 
The  history  of  the  Ohio  and  Mississippi  is  a  good 
deal  the  same  as  the  history  of  the  rivulets  from 
which  they  originate,  multiplied  a  thousand-fold. 
The  most  insignificant  meadow-brook  is  a  Missis- 
sippi in  miniature;  and  the  student  of  river  engi- 
neering has  often  spent  most  profitable  hours  in 
contemplating,  on  a  scale  which  may  be  easily  em- 
braced by  the  eye  and  the  understanding,  phenom- 
ena which  embarrass  and  bewilder  him  when  pre- 
sented with  magnificence  and  complexity  which  at- 
tend the  operations  of  a  mighty  river. 

In  mountainous  countries  creek-bottoms  are  of 
great  importance  on  account  of  their  unexampled 
fertility,  all  the  more,  as  distinguished  from  the 
stony  and  arid  tracts  which  surround  them.  Offer- 
ing no  impediments  to  the  plough,  being  nearly 
level,  and  having  excellent  drainage,  they  possess 
unusual  advantages  for  cultivation.  They  have  but 
one  drawback.  A  flood  of  unusual  height  may  sub- 
merge them,  and  the  farmer  may  loose  his  labor 
partially  or  wholly — partially,  if  the  flood  be  not 
very  great,  or  occur  so  early  that  the  crop  may 
be  replanted;  wholly,  under  very  unfavorable  cir- 
cumstances, for  not  only  may  the  overflow  occur 
late  in  the  season,  when  the  greatest  outlay  has 
been  incurred,  and  the  owner  is  about  to  reap  his 
return,  but  the  flood  may  be  of  such  magnitude  as 
to  sweep  away  the  accumulated  labor  of  former 
years — fences,  stables,  even  dwellings,  and  may  go 
so  far  as  to  cause  loss  of  life  itself. 

Overflows  occur,  of  course,  because  the  ordinary 
channel  of  the  stream  is  not  sufficient  to  contain 
the  unusual  quantity  of  water  poured  forth  at  the 
height  of  the  flood;  neither  can  it  ever  become 
sufficient  under  the  operation    of   purely    natural 
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causes.  The  stream  has  built  for  itself  a  bed,  dis- 
tributing its  sedimentary  matter  beyond  its  banks, 
and  preserving  for  itself  a  channel  suited  to  its  or- 
dinary wants.  Great  floods  occur  too  seldom,  and 
endure  too  short  a  time  to  exercise  a  marked  influ- 
ence in  enlarging  the  channel  by  their  excavating 
power. 

So  valuable  are  the  bottom  lands  that  they  are 
almost  always  cultivated  in  spite  of  the  danger  of 
overflow.  It  is  natural,  however,  that  means 
should  be  sought  to  protect  them  from  this  calam- 
ity. Now,  to  give  flood  plains  immunity  from  in- 
undation, only  one  means  exists;  that  is,  to  make 
the  river-channel  large  enough  to  hold  all  the 
water,  ordinary  or  extraordinary,  that  can  possibly 
be  poured  into  it.  To  enlarge  the  channel  we  must 
adopt  one  of  two  alternatives — dig  its  bottom 
deeper  or  wider,  or  build  its  banks  higher.  The 
latter  being  by  far  the  easier  and  cheaper  process, 
is  the  expedient  commonly  adoi)ted;  the  more,  that 
it  does  not  exclude  the  former,  nor  is  at  all  antag- 
onistic to  it,  but,  on  the  contrary,  facilitates  it 
and  co-operates  with  it. 

Thus,  the  system  of  artificial  embankments  or 
levees,  as  the  French  settlers  called  them,  natur- 
ally suggests  itself  wherever  there  are  alluvial  bot- 
toms or  flood  plains  of  considerable  extent.  It  is 
a  method  which  cannot  generally  be  used  with  ad- 
vantage on  a  small  scale  for  several  reasons.  When 
streams  are  ordinarily  inconsiderable,  with  high 
freshets  and  the  flood  plains  narrow,  levees  are  ex- 
pensive and  out  of  proportion  to  the  benefit  to  be 
^derived.  In  narrow  vallevs  the  line  would  have 
to  be  very  long  to  protect  an  insignificant  area. 
Not  only  so,  but  being  hemmed  in  between  the 
hills  on  one  side  and  the  levees  on  the  other,  there 
would  be  no  drainage,  and  the  injury  from  rain 
and  surface  water  would  perhaps  be  greater  than 
from  overflow. 

The  method  of  protection  by  means  of  levees  is 
then  pecuHarly  applicable  in  the  case  of  large  riv- 
ers with  very  wide  valleys,  and  under  these  circum- 
stances it  has  long  been  successfully  practiced.  The 
question  of  drainage,  however,  is  still  a  serious  one. 
The  great  basins  are  usually  heavily  overgrown 
with  timber.  Evaporation  is  consequently  very 
slow,  and  the  accumulation  of  rain  and  surface 
water  is  very  great,  especially  in  the  lower  part  of 
the  protected  area.  For  it  must  be  remembered 
that  bottom  lands  are  by  no  means  level  in  the 
strict  sense  of  the  word,  but  follow  the  fall  of  the 


flood  line — that  is,  they  slope  toward  the  sea. 
Therefore,  if  drainage  be  free,  all  the  water  which 
collects  in  an  enclosed  area  will  accumulate  at  the 
lower  end.  This  aggregation  will  not  only  occupy 
a  great  space  which  might  profitably  be  reclaimed, 
but  will  greatly  impede  the  free  flow  of  drainage 
waters  from  the  upper  part  of  the  area.  Conse- 
quently, in  a  strictly  enclosed  basin,  it  is  found 
necessary  to  provide  pumps  or  equivalent  means 
of  getting  rid  of  the  surplus  waters.  Culverts  may 
be  used,  but,  of  course,  are  available  only  after  the 
flood  waters  have  begun  to  recede. 

In  the  case  of  a  very  large  basin  it  may  be  found 
the  best  plan  to  leave  the  tower  part  thereof  en- 
tirely open.  This  portion  will  thus  be  subject  to 
overflow,  but  only  to  a  limited  extent.  For  the 
flood  waters,  entering  at  the  very  foot  of  the  basin 
— that  is,  at  the  lowest  possible  elevation — cannot 
mount  higher  than  the  level  of  that  part  of  the 
stream.  As  the  flood  plain  has  a  considerable 
slope,  the  upper  part  will  be  perfectly  dry.  For 
instance,  the  fall  of  the  flood  plain  of  the  Missis- 
sippi river  from  Memphis  to  Vicksburg  is  about 
two-thirds  of  a  foot  to  the  mile.  The  average 
height  of  the  greatest  floods  above  the  surface  of 
this  flood  plain  is  perhaps  eight  feet.  Suppose  a 
system  of  levees,  complete  in  its  upper  part,  to 
terminate  abruptly  at  any  given  point.  Then  at 
that  point  the  land  will  be  overflowed  eight  feet. 
Twelve  miles  above  the  land  will  be  just  a  wash. 
Twenty-four  miles  above  the  land  will  be  eight  feet 
out  of  water. 

The  course  which  has  been  prescribed  for  theo- 
retical reasons  has  been  made  compulsory  in  the 
case  of  the  Mississippi  by  the  intervention  of  trib- 
utaries. Every  basin  of  considerable  size  must  of 
necessity  have  an  auxiliary  stream  or  streams  to 
drain  it  into  the  main  river.  Usually,  from  the 
nature  of  the  case,  the  drainage  is  concentrated 
into  one  stream.  The  borders  of  the  main  river 
are  high,  for  they  receive  the  bulk  of  the  deposit, 
as  fresh  quantities  of  loaded  water  are  contin- 
ually arriving,  which  drop  the  greater  portion  of 
their  burden  as  soon  as  they  become  dispersed,  and 
afterwards  less  and  less  as  the  water  becomes  more 
stagnant  and  clearer.  Thus,  small  streams,  trib- 
utary to  the  main  river,  or  inlet  bayous  as  they 
are  called,  are  rare.  The  course  of  drainage  almost 
always  is  from  the  high  alluvial  ridge  on  the  bank 
of  the  river  to  the  low  lands  in  the  interior,  and 
eventually  to  the  main  tributary  which  skirts  the 
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hills,  and  at  the  foot  of  its  basin  discharges  into 
the  Mississippi.  These  tributaries  are  usually  of 
such  magnitude  that  it  would  be  well  nigh  impos- 
sible to  levee  them.  They  receive,  beside  the 
drainage  of  the  alluvial  basin  proper,  large  acces- 
sions from  minor  streams  which  descend  from  the 
hills,  so  that  even  if  they  could  be  leveed  the  vol- 
ume of  water  thus  imprisoned  behind  the  levee 
would  be  portentiously  great,  too  great  to  be 
pumped  out  or  discharged  in  any  reasonable  time 
through  a  culvert,  so  their  mouths  have  to  be  left 
open  perforce.  The  basins  narrow  toward  the 
lower  end,  so  that  the  quantity  of  land  damaged 
is  still  further  reduced. 

The  valley  of  the  Mississippi,  like  all  others,  is 
divided  into  a  number  of  subordinate  basins  by  the 
approach  of  the  hills  on  either  side.  Some  of  these 
basins  are  very  small,  others  are  of  enormous  ex- 
tent. Each  is  in  a  great  measure  independent  of 
the  others,  so  that  the  task  of  protection  from 
overflow  is  much  simplified  and  rendered  more 
practicable,  as  it  does  not  necessarily  require  a 
vast  and  simultaneous  organized  effort,  or  even  a 
continuous  system,  but  may  be  effected  in  detail, 
according  to  the  needs  and  abilities  of  separate 
sections. 

The  small  basins  do  not  afford  the  best  field  for 
the  application  of  the  levee  system  for  reasons 
already  given,  and  for  the  additional  reason  that  in 
them  backwater  from  the  mouth  of  the  tributary 
is  destructive  out  of  proportion.  For  instance,  if 
the  influence  of  backwater  is  more  or  less  detri- 
mental 15  miles  above  the  mouth  of  the  tributary, 
and  the  basin  be  only  20  miles  long,  then  three- 
fourths  of  it  will  be  more  or  less  liable  to  injury 
in  time  of  flood.  But  if  the  basin  be  150  miles 
long,  then  only  one-tenth  will  suffer. 

It  is  to  the  great  basins,  consequently,  that  we 
must  look  for  examples  of  successful  protection 
by  levees.  Below  Cairo  the  Mississippi  has  four 
such  basins,  drained  respectively  by  the  Saint 
Francis,  the  Yazoo,  the  Tensas  and  the  Atchafa- 
laya  rivers  and  their  tributaries.  The  last  three 
have  been  wholly  or  partially  leveed  for  many 
years.  The  nearest  approximation  to  a  complete 
system  has  been  made  on  the  Yazoo  front. 

The  Yazoo  basin  has  every  advantage  that  the 
engineer  could  ask  for  a  fair  trial  of  the  levee  sys- 
tem. It  begins  a  short  distance  below  Memphis 
and  extends  to  a  point  a  Httle  above  Vicksburg. 
At  each  of  these  localities  the  highlands  actually 


abut  upon  the  Mississippi  river,  thus  completely 
isolating  the  basin,  and  affording  a  secure  support 
for  the  ends  of  the  line  of  levees.  The  front  of  the 
basin,  measured  according  to  the  sinuosities  of  the 
Mississippi,  is  about  three  hundred  and  fifty  miles 
long.  In  a  straight  line  the  distance  is  about  one 
hundred  and  eighty  miles.  Its  shape  is  lenticular, 
the  Yazoo  hills  forming  one  arc  and  the  Missis- 
sippi river  the  other.  Its  extreme  breadth  is  about 
sixty  miles.  There  are  no  **inlet  bayous,"  the 
drainage  being  altogether  toward  the  interior,  and 
eventually  into  the  Yazoo  river.  This,  under  one 
name  or  another,  skirts  the  base  of  the  hills,  and 
empties  into  the  main  river  just  above  Vicksburg. 

The  entire  front  of  the  Yazoo  basin  is  closed  by 
a  continuous  embankment,  extending  from  the 
uplands  below  Memphis  to  within  about  eight 
miles  of  the  mouth  of  the  Yazoo.  This  embank- 
ment does  not  strictly  follow  the  line  of  the  river, 
but  sometimes  takes  short  cuts,  so  that  its  length 
is  about  three  hundred  miles.  The  material  of 
which  it  is  composed  is  earth  entirely.  It  is  usually 
eight  feet  wide  on  top.  The  height  is  defined  by 
reference  to  some  great  flood,  usually  the  most 
recent.  The  angle  of  inclination  of  each  of  the 
slopes  of  the  embankment,  front  and  back,  is  fixed 
by  the  proportion,  three  of  base  to  one  of  altitude, 
though  sometimes  the  dimensions  fall  short  of 
these  and  sometimes  they  exceed  them.  In  fact, 
both  in  height  and  strength,  the  levees  are  some- 
what irregular. 

The  causes  of  these  variations  in  construction 
are  not  usually  to  be  sought  in  any  scientific  con- 
siderations. They  are  due,  for  the  most  part,  to 
the  haphazard  manner  in  which  the  levees  were 
built.  Originally  constructed  by  private  enter-* 
prise  for  the  reclamation  of  partial  areas,  they  have 
been  connected,  raised,  enlarged,  repaired,  demol- 
ished by  crevasse  and  overflow,  wiped  out  of  ex- 
istence by  caving  into  the  river  and  replaced  by 
entirely  new  lines  joined  to  the  old  at  suitable 
places,  as  necessity  dictated  or  financial  conditions 
permitted.  The  system  is  a  patchwork,  in  fact,  the 
result  of  many  different  periods,  organizations  and 
administrations,  having  diverse  views  of  policy  and 
managed  with  all  possible  differences  of  ability  and 
resources.  To  enter  into  a  minute  history  of  the 
levee  system  would  probably  be  neither  interest- 
ing nor  profitable,  except  to  a  professed  student 
of  that  subject.  With  reference  to  the  Yazoo 
front,  it  may  be  sufficient  to  say  that  the  close  of 
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the  civil  war  found  in  existence  two  "levee  dis- 
tricts," as  they  are  called,  each  containing  several 
counties,  and  embracing  together  the  whole  Yazoo 
basin.  Of  these,  the  upper,  or  District  No.  1,  fell 
into  bad  hands,  in  the  confusion  and  misgovcrn- 
ment  of  the  reconstruction  period,  and  eventually 
lapsed  into  complete  decay,  and  its  levees  were 
suffered  to  go  to  ruin.  The  lower  district  was  then 
reorganized  and  rebaptized  as  the  Mississippi  levee 
district,  and  has  maintained  a  flourishing  exist- 
ence, under  one  name  or  the  other,  for  the  last 
twenty-five  years.  In  1884  the  counties  not  in- 
cluded in  this  district  were  incorporated  into  a  new 
organization  called  the  Yazoo-Mississippi  delta 
levee  district,  which  thus  consists  substantially  of 
nearly  the  same  territory  as  old  District  No.  1,  but 
is  to  be  carefully  distinguished  from  it,  as  it  does 
not  and  should  not  inherit  the  evil  reputation  or 
the  unpaid  obligation  of  that  corporation. 

As  at  present  organized,  the  levees  of  the  Yazoo 
front  are  maintained  by  two  districts,  each  with 
its  own  organization  and  its  own  methods  of  rais- 
ing revenues.  The  supreme  governing  bodies  of 
these  districts  are  called  levee  boards.  They  con- 
sist of  one  or  more  members  from  each  county  in 
the  district.  They  are  armed  with  a  good  deal  of 
authority,  with  power  to  impose  taxes  up  to  a  cer- 
tain limit,  to  condemn  lands,  and  to  exercise  all 
functions  incidental  to  the  building  and  main- 
tenance of  levees.  They  elect  their  own  officers 
and  fix  their  own  rates  of  salaries. 

The  territory  embraced  within  these  districts 
are  mutually  dependent  on  the  levees  of  the 
other.  The  lower  district  would  be  partially  over- 
flowed by  breaks  in  the  upper;  and  certain  counties 
of  the  upper  district  lie  behind  those  of  the  lower, 
and  would  be  affected  by  any  breaks  in  the  levees 
of  the  latter.  Attempts  have  been  made  to  con- 
solidate the  whole  administration  in  the  hands  of 
one  board,  but  serious  obstacles  have  been  found 
to  exist  in  the  different  rates  and  manners  of  tax- 
ation of  the  two  districts,  their  debts  and  a  diver- 
sity of  local  interests.  So  far,  very  little  practical 
inconvenience  has  been  found  in  the  division  of  ter- 
ritory, the  two  organizations  having  worked  to- 
gether very  harmoniously. 

There  is  a  great  diversity  in  the  soils  composing 
the  alluvium  of  the  Mississippi  valley,  and  three 
or  four  qualities  are  likely  to  be  encountered  in 
the  construction  of  a  single  levee — nay,  even  to  be 
intermingled  in  the  same  bank.     It  is  often  verji 


difficult  to  decide  which  is  the  prevailing  quality, 
much  more  to  decide  in  advance,  for  the  guidance 
of  assistant  engineers  and  contractors.  In  this  un- 
certainty it  has  very  commonly  been  the  practice 
to  build  levees  by  a  rough  rule,  supposed  to  be 
safe  in  the  average  of  soils,  of  making^  the  base 
of  each  slope,  front  and  back,  three  times  the 
height.  The  total  base  of  the  levee  will  thus  be 
six  times  the  height,  plus  the  width  of  the  crown, 
usually  eight  or  ten  feet.  Levees  of  these  dimen- 
sions will  generally  stand,  with  water  to  the  very 
top,  even  in  soils  weaker  than  the  average.  Neither 
is  it  a  great  waste  to  pive  the  same  proportions  to 
embankments  built  of  stronger  material,  to  wit, 
of  ''buckshot"  clay,  if  put  up  loosely  with  wheel- 
barrows and  exposed  to  the  pressure  of  the  water 
while  yet  ''green,''  for  such  banks  are  very  porous 
and  apt  to  leak  and  slough  if  of  inadequate  dimen- 
sions. Still  another  reason  for  a  broad  base  will  be 
given  in  the  sequel.  In  the  absence,  then,  of  defi- 
nite reasons  to  the  contrary,  levees  have  usually 
been  built  with  slopes  of  three  to  one. 

Where  there  is  great  exposure  to  the  action  of 
winds  and  waves  these  dimensions  are  modified, 
the  outer  or  front  slope  I)eing  made  flatter  and  the 
inner  slope  steepened  or  not,  according  to  circum- 
stances. It  has  not  usually  been  found  good  pol- 
icy to  make  the  back  or  land  slope  very  steep,  for 
fear  of  sloughing.  After  completion  the  whole 
work  is  sodded  with  Bermuda  grass,  which  puts 
out  lateral  runners,  taking  root  at  the  joints,  and 
thus  spreads  rapidly,  covering  the  slopes,  in  a 
year's  time,  with  a  thick  mat  of  sod. 

When  a.  water  works  engineer  is  called  upon  to 
build  an  embankment  for  a  reservoir,  the  first  thing 
he  looks  to  is  his  foundation.  Though  his  dam 
be  never  so  massive  and  tight,  it  avails  him  noth- 
ing unless  it  rests  upon  a  secure  bed.  The  levee 
engineer  has  seldom  been  able  to  take  the  same 
precautions.  In  the  first  place,  they  are  not  so 
obligatory.  The  water  does  not  usually  stand 
very  high  against  his  embankments,  nor  does  it 
remain  there  the  year  round.  He  has  an  ample 
base.  Experience  had  not  formerly  been  under- 
stood as  indicating  the  necessity  of  devoting  spec- 
ial attention  to  foundations.  In  short,  a  good 
bank  placed  on  the  natural  soil  has  been  thought 
sufficient.  Usually,  indeed,  the  means  have  not 
been  forthcoming  for  any  refinements  of  engineer- 
ing. The  urgent  demand  has  been  for  earth,  and 
more  earth,  piled  higher  and  higher  and  yet  higher 
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as  the  system  neared  completion.  The  experience 
of  1897  seemed  to  teach  that  the  principal  danger 
to  be  apprehended  was  that  of  the  actual  over- 
topping of  the  levees,  and  of  course  the  principal 
efforts  have  been  made  with  a  view  of  avoiding 
this  imminent  peril.  With  the  advances  in  levee 
building,  however,  the  more  perfect  confinement 
of  floods  and  the  new  constructions  on  lowor 
ground,  caused  by  the  caving  of  banks,  the  levees 
have  had  to  stand  a  great  deal  more  water  than 
formerly. 

To  provide  an  absolutely  secure  foundation  in 
the  variable  soil  of  the  Mississippi  bottom  without 
incurring  enormous  and  ruinous  expense  seems  al- 
most impracticable.  Yet  resort  may  be  had  to 
expedients  that  promise  a  practical  assurance  cii 
safety.  It  has  long  been  customary  among  levee 
builders,  before  commencing  the  construction  of 
the  embankment,  to  dig  a  ditch  three  or  four  feet 
deep  parallel  to  the  general  line  of  the  levee  and  to 
fill  it  with  well  tamped  clay  or  strong  loam.  Such 
a  trench  is  called  a  **muck  ditch."  By  some  ety- 
mologists this  is  supposed  to  be  a  corruption  of 
"mock  ditch,"  but  I  am  not  aware  of  any  evidence 
to  support  the  hypothesis.  Usually  the  dimen- 
sions given  to  this  feature  have  been  insignificant 
and  its  effect  correspondingly  small.  It  might, 
however,  be  rendered  an  important  safeguard  by 
making  it  six  or  eight  feet  deep  and  correspond- 
ingly wide  and  paying  especial  attention  to  the 
tamping,  thus  increasing  the  length  of  the  route 
to  be  traveled  by  the  percolating  water,  and  by 
giving  additional  height  and  weight  to  the  column 
of  mixed  earth  and  water  that  has  to  sustain,  on 
the  land  side,  the  upward  pressure  proceeding 
from  the  weight  of  the  external  water.  Given  a 
levee  ten  feet  high,  with  no  muck  ditch,  and  a 
water-bearing  stratum  two  feet  below  the  surface, 
we  have  a  pressure  of  ten  feet  of  water  on  the  out- 
side with  only  a  weight  of  two  feet  of  earth  to 
offset  it.  But  put  a  foundation  of  six  additional 
feet  beneath  this  levee,  and  we  have  sixteen  feet 
of    water    offset    by    eight    of    earth,    which    is 


much  better.  Moreover,  twelve  feet  more  of  fric- 
tional  resistance  have  been  introduced.  Other  im- 
portant auxiliaries  are  increased  width  of  berme  on 
the  outside  and  a  banquette,  as  it  is  called,  on  the 
inside,  this  latter  being  a  layer  of  "made  earth" 
three  or  four  feet  deep  and  twenty  or  thirty  feet 
wide,  intended  to  give  additional  security  against 
sloughing  and  to  hold  down  by  its  weight  the 
internal  crust  and  keep  it  from  "blowing  up." 

That  an  earthen  bank  should  be  preserved  from 
deterioration,  the  first  and  almost  the  only  requi- 
site is  that  it  shall  be  made  of  earth  only — that  is, 
that  no  stumps,  roots  or  other  perishable  matter 
should  be  left  in  it,  or  immediately  under  it,  which 
by  its  decay  should  leave  cavities  or  conduits.  That 
it  may  preserve  its  "grade" — that  is,  its  proper 
height  relative  to  high  water — occasional  repairs 
will  be  necessary,  especially  in  situations  where  it 
is  apt  to  settle,  as  in  crossing  the  beds  of  old 
water-courses  or  the  like. 

A  line  of  levees  is,  of  course,  not  level  from 
Memphis  to  Vicksburg,  but  follows  the  fall  of  the 
river.  Now,  this  fall,  or  slope,  is  about  a  third  of 
a  foot  tg  the  mile,  if  taken  in  the  average.  Yet 
he  would  be  a  very  foolish  engineer  who  should 
take  it  for  granted  that  the  rate  of  fall  was  uniform 
and  should  build  his  levees  on  that  supposition. 
The  river,  in  fact,  is  divided  into  pools  and  rapids. 
In  the  pools  the  water  surface  remains  nearly  level, 
sometimes  for  miles,  and  in  the  rapids  the  fall  is 
often  as  much  as  three  or  four  times  the  average. 

Levees  as  they  actually  exist  do  not,  however, 
approximate  closely  to  this  ideal  for  reasons  al- 
ready mentioned.  It  is  the  constant  effort  of  those 
in  charge  of  the  different  districts  to  bring  them, 
step  by  step,  nearer  to  perfection,  but  they  are  still 
far  from  the  goal,  though  well  within-  sight  of  it. 
Knowing  their  systems  to  be  imperfect,  it  is  with 
anxious  hearts  that  they  face  great  floods,  for  the 
chance  of  disaster  is  present  every  day  as  a  possi- 
bility or  probability  as  long  as  the  water  is  near  its 
height,  and  the  period  of  trial  is  sometimes  length- 
ened into  months. 
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IMPROVEMENT  OF  THE  LOWER  MISSISSIPPI  RIVER 


By  CAPT.  ARTHUR  HIDER,  Ass't  U.  S.  Engineer 


By  the  Lower  Mississippi  river  is  meant  that 
portion  of  the  river  l)et\veen  Cairo  and  the  Ciiilf. 

The  most  suital)le  method  to  be  adopted  for  the 
permanent  improvement  of  the  Mississippi  river  is 
a  problem  that  lias  called  for  the  best  thought  and 
study  of  the  engineering  profession,  and,  although, 
it  has  not  as  vet  been  satisfactorilv  solved,  still  con- 
siderable  progress  has  been  made. 

A  vast  amount  of  valuable  data  has  been  col- 
lected and  digested,  experiments  have  been  made 
with  different  methods  and  materials,  these  have 
been  abandoned  when  not  satisfactory  for  others 
promising  better  results  and  new  ones  substituted 
as  experience  dictated  and  the  magnitude  of  the 
undertaking  became  better  understood. 

Few  persons,  except  those  actually  engaged  in 
the  work,  realize  the  almost  insurmountable  diffi- 
culties that  are  to  be  overcome  in  a  successful  and 
satisfactory  solution  of  the  problem. 

The  stupendous  forces  developed  by  the  Father 
of  Waters  in  its  course  through  the  Valley,  flowing 
through  a  bed  of  alluvium  of  its  own  formation 
from  Cairo  to  the  Gulf — a  distance  of  upwards  of 
one  thousand  miles — the  instability  of  this  material; 
the  ease  with  which  the  banks  are  eroded  and  the 
bed  scoured  by  the  action  of  the  current  during 
high  stages,  frecjuently  causing  a  complete  change 
in  the  position  of  its  channel  and  rendering  nuga- 
tory the  effects  of  the  works  already  constructed 
to  improve  it;  the  changes  due  to  rapidly  caving 
banks  and  cut-offs  and  the  effects  of  the  annual 
floods  combine  to  render  any  system  of  improve- 
ment difficult  as  well  as  expensive  in  execution  and 
necessarily  recjuiring  large  annual  exi)enditures  for 
its  maintenance  and  preservation. 

In  considering  any  plan  of  improvement  it  *'s 
evident  that  it  should  be  so  designed  as  to  apply 
to  what  may  be  considered  two  distinct  rivers,  one 
at  flood  or  high  stages  and  the  other  at  low  water. 
In  the  first  instance  we  have  a  river  with  a  dis- 
charge approximating  two  million  cubic  feet  per 
second.    The  width  of  the  river  at  high  water  con- 


trolled only  by  the  distance  between  the  levees  on 
each  side  which  are  generally  ui)wards  of  a  mile 
aj)art,  and  a  channel  depth  of  from  eighty  to  one 
hundred  feet,  with  a  velocity  of  current  approxi- 
mating four  miles  per  hour.  During  this  period 
new  bars  are  built  up  or  existing  ones  enlarged  or 
it  may  be  entirely  obliterated,  vast  volumes  of 
sand,  a  large  portion  of  which  is  eroded  from  ad- 
jacent banks,  are  transported  and  deposited  form- 
ing new  bars  or  adding  to  those  already  existing; 
these  as  the  river  falls  to  its  lowest  stages  become 
obstructions  to  the  channel  navigation. 

At  low  stages  we  have  a  discharge  of  from  one 
to  two  hundred  thousand  cubic  feet  per  second,  a 
much  less  current  velocity  and  at  many  points  a 
shallow,  narrow  stream  following  a  tortuous  course 
between  sand  bars  built  up  during  the  preceding 
i  floods. 

(3ne  of  the  great  difficulties  experienced  in  de- 
signing any  system  of  channel  improvement  that 
shall  be  i)ernianent  and  give  satisfactory  results  is 
due  to  the  fact  that  at  high  stages  the  conditions 
arc  altogether  different  from  those  existing  at  low 
stages.  Works  constructed  in  the  river  bed  for 
contracting  the  channel  and  improving  low  water 
navigation  while  accomplishing  the  desired  results, 
at  flood  stages  are  obstacles  to  the  rapid  discharge 
of  the  water  as  they  restrict  the  area  of  the  water- 
w^av  and  to  that  extent  are  detrimental,  as  thev  in- 
crease  the  flood  heights. 

When  it  is  considered  that  the  oscillation  of 
stage  from  extreme  high  to  extreme  low  water  it 
some  points  is  nearly  fifty  feet,  it  will  be  readily 
seen  that  in  any  i)lan  of  improvement  two  entireiv 
different  rivers,  as  it  were,  are  to  be  considered. 

Were  it  possible  to  reduce  the  difference  of  stage 
between  high  and  low  water  to  say  twenty  feet  in- 
stead of  fifty,  the  problem  would  be  greatly  simpli- 
fied. Under  these  conditions  the  river  w^ould  de- 
velop a  channel  suitable  for  the  approximately 
more  regular  discharges,  the  current  velocity  would 
be  more  nearly  constant,  the  erosion  and  caving 
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of  the  banks  materially  reduced,  the  channel  and 
thalweg  of  the  stream  at  low  stages  as  this  devel- 
oped would  be  subject  to  comparatively  much 
slighter  changes,  thus  insuring  a  wide,  deep  chan- 
nel at  all  stages. 

Reservoirs  located  near  the  head-waters  have 
been  advocated  as  a  means  of  improvement  of  the 
lower  river,  designed  so  as  to  restrain  part  of  iho 
flood  water  and  allow  its  dispersion  at  lower  stages. 
This  plan  would  no  doubt  be  beneficial  and  tend  ^o 
ameliorate  to  a  certain  extent  the  unfavorable  con- 
ditions existing  at  low  stages,  could  reservoirs  of 
sufficient  capacity  be  constructed  and  maintained. 
The  magnitude  of  an  undertaking  of  this  kind,  the 
attendant  cost,  the  danger  of  dams  bursting  and 
the  damage  that  would  ensue,  and  the  cost  of 
maintenance,  in  addition  to  the  value  of  the  land 
necessary  would  be  so  great,  that  it  is  doubtful  if 
this  plan  on  a  large  enough  scale  to  give  practical 
results  will  ever  be  undertaken. 

So  far  as  the  prevention  of  floods  in  the  lower 
river  is  concerned  it  should  be  borne  in  mind  that 
these  are  generally  caused  by  heavy  local  rains  in 
the  vicinitv  of  the  main  river  or  from  floods  in  the 
tributaries.  Reservoirs  near  the  head-waters  would 
have  little  effect  in  the  lower  river  on  floods,  as 
these  are  usually  produced  by  floods  in  the  Ohio 
and  its  tributaries  and  the  trilnitaries  of  the  Mis- 
sissippi river  that  empty  into  the  river  below  Cairo. 

Outlets  have  had  their  advocates,  but  the  ()])in- 
ion  of  the  ablest  engineers  wh(>  have  studied  and 
investigated  this  subject  is  that  the  action  of  out- 
lets affords  no  permanent  relief  and  they  do  not 
recommend  their  use,  as  the  effect  is  to  bring  on  a 
gradual  deterioration  and  shoaling  of  the  channel 
and  for  this  reason  thev  would  be  detrimental  to 
navigation  in  the  end. 

A  large  measure  of  success  has  been  obtained 
in  improving  low  water  navigation  by  the  use  of 
contraction  works.  As  an  ex])eriment  two  reach^'s 
were  taken  by  the  Mississippi  River  Commission 
for  a  trial  of  this  class  of  work.  Plum  Point  Reach, 
about  sixty  miles  above  Afemphis,  Tenn.,  and 
Lake  Providence  Reach,  about  the  same  distance 
above  Vicksburg,  Miss.  These  reaches  were  se- 
lected on  account  of  having  the  least  depth  of 
water  over  the  shoals  of  any  on  the  lower  river, 
and  as  presenting  the  greatest  ol)stacles  to  naviga- 
tion during  low  water. 

The  contraction  works  as  constructed  essentially 
consisted  of  a  series  of  permeable  pile-dikes,  with 


wattling  of  brush  between  the  piles,  the  foots  of 
the  dikes  protected  by  willow  brush  mats  to  pro- 
vent  scour.  These  dikes  were  built  out  from  the 
shore  or  on  sand  bars  in  shoal  water,  sometimes  in 
series,  to  deflect  the  flow  and  concentrate  it  at  low 
stages  in  the  low  water  channel  and  at  the  same 
time  to  accelerate  the  building  uj)  of  the  bars 
where  necessary  to  better  define  the  low  water 
channel  between  them. 

While  generally  (piite  satisfactory  results  were 
obtained  in  l)oth  reaches  so  far  as  the  improvement 
of  the  low  water  channel  was  concerned,  and  it  was 
found  practicable  to  mc^dify  by  their  use  the  direc- 
tion of  the  river  channel  from  one  side  of  the  river 
to  the  other,  as  was  done  on  the  Lake  Providence 
Reach  at  Stack  Lsland,  and  also  bv  means  of  these 
dikes  to  hasten  the  filling  up  of  the  Island  Chutes, 
still  the  works  themselves  were  not  j)ermanent, 
the  Cottonwood  piles  and  willow  wattlings  of  which 
they  were  constructed  rapidly  deteriorating,  as  the 
dikes  were  exposed  during  low  stages,  at  the  same 
time  manv  of  these  dikes  were  built  on  sand  bars 
which  were  liable  to  be  undermined  and  destroyed 
after  the  floods  bv  a  chanq^e  in  the  channel.  The 
obstructions  formed  by  these  dikes  to  the  free  dis- 
charge of  the  river  at  higher  stages  was  also  ob- 
jectionable as  reducing  the  area  of  the  river  bed. 

The  method  of  improving  the  navigable  channel 
at  low  water  now  adopted,  is  dredging,  and  while 
this  can  hardly  be  claimed  as  a  permanent  low 
water  improvement,  the  work  done  has  been  -jf 
irreat  benefit  to  naviiration.  This  has  been  fullv 
demonstrated  bv  the  work  done  in  the  last  two 
years. 

Under  the  direction  of  the  Mississippi  River 
Commission,  who  have  charge  of  the  improvement 
of  the  river,  a  number  of  ]){)werful  hydraulic 
dredges  have  been  constructed  with  the  necessary 
tenders,  tow  boats  and  appliances,  to  move  rapidly 
from  place  to  place  where  their  services  might  be 
re(|uired  to  dredge  out  channels  to  aid  navigation. 

This  innnensc  ])lant  can  be  rapidly  distributed 
at  any  points  where  wc^rk  is  necessary  and  the  last 
season's  work  has  demonstrated  the  fact  that  in  a 
few  days  the  shoals  across  a  bar  can  be  rapidly 
removed  and  safe  passage  insured  with  but  little 
delay  to  navigation. 

The  advantage  of  this  method  over  contraction 
work  is  that  results  can  be  obtained  at  once,  the 
difficulties  to  navigation  ameliorated  or  removed 
while  at  the  same  time  the  river  bed  is  left  free  of 
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any  obstructions  that  would  interfere  with  the 
rapid  discharge  of  the  river  at  flood  stages. 

These  dredges  are  of  the  latest  design,  have 
many  novel  features,  are  of  enormous  capacity  and 
capable  of  moving  an  immense  quantity  of  material 
in  an  almost  incredible  short  space  of  time. 

One  of  the  greatest  difficulties  to  be  overcome 
in  any  plan  looking  to  the  permanent  improvement 
of  the  river  is  to  provide  for  the  stability  of  the 
banks  and  thus  prevent  the  continued  changes 
in  the  bed  of  the  river.  These  changes  are  con- 
stantly occurring.  The  banks  in  the  concave  bends 
are  being  undermined  and  eroded  by  the  action 
of  the  current  and  caving  into  the  river;  the  ma- 
terial being  swept  away  and  deposited  on  some 
shoal  near  the  vicinity  or  carried  still  further  on 
to  add  to  already  existing  bars  or  to  form  new 
ones. 

The  greatest  activity  of  caving  generally  occurs 
immediately  after  a  long  continued  flood,  during 
or  after  a  rapid  decline,  although  rapid  caving  of- 
ten takes  place  during  low  stages.  In  some  bends 
the  river  rarely  caves  except  at  high  water,  in 
others  the  caving  takes  place  at  medium  and  low 
stages. 

This  caving  is  due  primarily  to  the  action  of  the 
current  deepening  the  river  bed  near  the  bank  by 
erosion,  rendering  the  upper  bank  too  steep  to  re- 
tain its  slope  when  the  support  of  the  water  is  with- 
drawn as  the  river  falls;  from  the  displacement  of 
an  under  strata  of  quicksand  in  the  bank,  which 
leaves  void  and  allows  the  bank  to  settle  bodilv; 
or  from  the  effect  of  drainage  through  the  pervious 
material  of  which  the  bank  is  composed;  any  one, 
or  a  combination  of  these  causes  mav  induce  cav- 
ing. 

Two  distinct  methods  of  bank  protection  have 
been  employed  to  render  the  bank  stable  and  pre- 
vent caving — spur  dikes  and  detached  or  contin- 
uous revetment. 

The  essential  features  of  the  spur  dikes  as  con- 
structed are:  a  foundation  mattress  and  cribs  built 
of  willow  brush  and  poles,  or  a  combination  of  wil- 
low brush  and  sawed  lumber;  the  cril)s  being  placed 
at  right  angles  to  the  bank  line,  and  superimposed 
on  each  other  so  as  to  give  an  approximately  reg- 
ular slope  from  deep  water  to  the  bank  above  water. 
The  grading  to  a  uniform  slope  of  the  bank  im- 
mediately behind  the  dikes  and  for  some  distance 
above  and  below,  covering  the  same  with  a  light 
brush  revetment  which  is  held  in  place  by  stone  rip- 


rap. In  the  latter  constructions  the  brush  revet- 
ment was  omitted,  as  it  was  found  to  deteriorate 
rapidly,  and  in  its  place  a  greater  thickness  of  stone 
was  used. 

The  method  in  detail  of  the  construction  of  the 
cribs  and  mattresses  were  somewhat  different  in 
the  upper  part  of  the  river  to  those  employed  in 
the  New  Orleans  harbor. 

Those  built  at  Columbus,  Memphis,  Helena  and 
Greenville  were  composed  almost  entirely  of  w'illow 
poles  and  brush.  The  foundation  mat  had  a  length 
of  about  two  hundred  feet  along  the  bank,  and  ex- 
tended out  into  the  river  beyond  the  foot  of  the 
bank  from  two  hundred  and  fiftv  to  four  hundred 
feet,  depending  on  the  depth  of  the  water.  The 
aim  being  to  reach  out  into  or  beyond  the  deepest 
water  wherever  practicable.  These  sills  or  founda- 
tion mats  were  from  ten  to  twelve  inches  in  thick- 
ness, made  by  weaving  the  brush  on  willow  poles 
spaced  about  eight  feet  apart,  the  whole  construc- 
tion securely  held  together  by  wire,  spikes,  iron 
rods  and  wire  cable.  On  top  of  the  mat  was  placed 
one  or  two  tiers  of  poles  laid  transverse  and  cross- 
wise, dividing  the  mat  into  a  series  of  stalls  or 
pockets  to  hold  the  stone  ballast,  wnth  which  the 
mat  was  sunk  in  place,  when  the  bottom  slope  of 
the  river  was  steep. 

This  form  of  mat,  known  as  the  w-oven  mat,  has 
been  superseded  by  the  fascine  mat  which  contains 
a  great  deal  more  material,  is  more  pliable,  strong- 
er, and  has  given  much  more  satisfactory  results, 
a  description  of  which  will  be  given  later. 

The  top  cribs  of  the  spurs  were  usually  eight  feet 
wide  and  from  five  to  seven  feet  in  height,  the  next 
tier  underneath  sixteen  feet  wide,  each  tier  towards 
the  bottom  increasing  in  width  sixteen  feet  so  as 
to  allow  for  an  oft'-sot  in  each  tier  on  each  side  of 
eight  feet.  The  length  of  these  cribs  depended  on 
the  shape  of  the  bottom,  so  that  when  finished  the 
upper  edge  of  the  spur  had  a  fairly  regular  slope  of 
between  three  and  four  to  one.  The  cribs  ex- 
tended up  the  slope  a  considerable  distance,  in 
some  cases  to  the  top  of  the  bank.  Each  sill  or 
foundation  mat  was  made  in  one  piece  on  boats 
specially  designed  for  the  purpose  and  launched 
into  the  water  as  built  at  the  point  where  it  was 
to  be  sunk,  being  held  by  mooring  Hues  or  cables 
to  the  shore:  these  were  removed  after  the  mat  was 
in  place  on  the  bottom.  The  cribs  were  formed  on 
the  same  barges  and  when  about  half  finished 
launched  off  of  the  barges  and  finished  in  the  water. 


Past— Present— Prospective 


85 


The  bottoms  of  the  cribs  were  formed  of  layers 
of  brush  placed  alternately,  lengthwise  and  cross- 
wise, the  frame  work  was  generally  made  of  willow 
poles,  spaces  or  pockets  being  left  in  the  body  of 
the  cribs  to  hold  the  stone  ballast  with  which  thev 
were  loaded  in  order  to  sink  them  in  place.  The 
whole  construction  was  well  bound  and  fastened 
together  with  iron  rods,  wire,  spikes,  and  wire 
cables. 

These  spurs  were  designed  to  protect  the  por- 
tion of  the  bank  immediately  in  front,  and  bv  in- 
ducing  a  fill  or  deposit  between  them  protect  the 
intermediate  space.  The  spurs  were  placed  gener- 
ally about  five  hundred  feet  apart,  the  distance  be- 
tween them  being  dependant  somewhat  on  the 
configuration  of  the  bank,  depth  of  water  and  ve- 
locity of  current. 

In  constructing  the  sills  in  the  New  Orleans 
harbor  the  mats  were  made  in  several  sections 
and  of  greater  thickness,  the  sections  afterwards 
joined  and  fastened  together  to  form  the  founda- 
tion mat.  A  greater  proportion  of  sawed  lumber 
was  used  in  building  the  cribs,  and  instead  of  iron 
tie-rods  and  bolts,  wooden  stanchions  were  used. 

Plans  showing  the  details  of  construction  used 
in  building  spurs  at  Greenville  and  New  Orleans 
were  given  at  length  in  the  report  of  the  Missis- 
sippi River  Commission  for  the  year  ISsS. 

While  the  action  of  spurs  has  not  been  alto- 
gether satisfactory  as  a  revetment,  tliey  have  re- 
quired but  little  rei)air.  The  upper  four  dikes  of 
the  original  ten  dikes  built  in  Greenville  in  1887, 
as  well  as  the  two  above  these,  l)uilt  in  1S8U,  were 
destroyed  by  the  caving  back  of  the  bend  above, 
allowing  the  river  during  the  high  water  of  1891 
to  form  a  channel  between  the  shore  ends  and  the 
bank.  The  bank  recession  at  this  locality  in  three 
months  was  from  two  hundred  and  fiftv  to  nine 
hundred  feet,  at  present  the  main  river  is  between 
where  these  dikes  were  and  the  present  shore  line 
on  the  Mississippi  side. 

The  defect  of  spurs  as  a  revetment  for  bank  pro- 
tection is  the  under-cutting  near  their  outer  ends 
and  the  undermining  due  to  the  eddy  action  set 
up  between  them,  in  a  great  many  cases  necessi- 
tating the  placing  of  revetment  l)etween  the  dikes 
to  prevent  the  caving  extending  back  so  as  to  en- 
danger the  shore  ends  of  the  spurs. 

On  another  page  is  a  view  of  one  of  the  dikes  in 
process  of  construction  at  Greenville,  and  is  a  fair 


representative  of  the  manner  of  construction  used 
in  the  upper  parts  of  the  river. 

The  cost  of  bank  protection  by  spurs  placed  five 
hundred  feet  apart  would  be  about  twenty  dollars 
per  lineal  foot,  or  about  two-thirds  the  cost  of  con- 
tinuous revetment  as  now  constructed.  The  cost 
of  the  spurs  built  at  Greenville  was  approximately 
ten  thousand  dollars  each. 

The  lower  six  dikes,  built  in  1887  at  Greenville, 
are  still  intact;  the  upper  six,  as  before  noted,  were 
destroyed  by  the  caving  back  of  the  bend  above 
flanking  their  shore  ends.  The  dikes  below  Mem- 
phis have  served  the  purpose  for  which  they  were 
constructed  and  at  the  other  points  are  stated  to 
have  given  fairly  satisfactory  results. 

In  1888  a  system  of  detached  revetment  consist- 
ing of  patches  of  continuous  woven  mat  revetment 
eleven  hundred  feet  long,  separated  by  intervals  of 
unprotected  bank,  three  hundred  feet,  four  hun- 
dred feet  and  five  hundred  feet  long  was  tried  at 
Plum  Point  Reach.  This  was  only  partially  suc- 
cessful as  the  bank  caved  away  in  the  spaces  be- 
tween the  mats  ultimately  doing  great  injury  to 
the  part  of  the  bank  which  had  been  revetted. 

The  method  of  protecting  a  caving  bank  by 
continuous  revetment  as  now  generally  followed,  is: 

First.  To  grade  the  upper  bank  to  a  practically 
uniform  slope  of  from  three  to  four  to  one.  This 
is  usuallv  done  before  the  mats  are  constructed, 
although  in  some  instances  it  has  been  found  ad- 
visable to  do  the  grading  afterwards  on  account  of 
the  character  of  the  material.  This  grading  is 
usually  done  by  a  hydraulic  grader  especially  de- 
signed for  the  purpose  with  powerful  pumps,  forc- 
ing water  at  one  hundred  and  sixty  pounds  pres- 
sure through  a  line  of  four-inch  hose  and  discharg- 
ing through  a  nozzle  from  one  and  one-half  to  one 
and  three-quarters  inches  in  diameter  directed 
against  the  steep  bank.  Usually  the  banks  can  be 
brought  to  a  fairly  uniform  grade  by  this  means, 
but  in  some  cases  where  the  material  is  fine  sand 
or  silt,  the  slope  gullies  l)a(lly  and  large  holes  are 
washed  out  by  the  force  of  the  stream,  which  re- 
quire filling.  Scrapers  and  shovels  are  used  for  this 
j)urpose  and  for  smoothing  the  irregularities  left 
by  the  grader.  The  to])  of  the  banks  is  from  thirty 
to  fortv  feet  above  low  water  and  in  manv  cases 
with  a  very  steep  slope,  in  fact  nearly  vertical;  to 
bring  these  banks  to  an  even  grade  recjuires  the 
removal  of  from  ten  thousand  to  fifteen  thousand 
cubic  vards  of  material  everv  one  hundred  lineal 
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feet  of  bank.  Tlie  bulk  of  tins  material  can  be 
chtaply  and  expeditiously  moved  by  lliis  method 
of  jjrading  and  if  the  material  is  suitable  the  grade 
is  k'ft  smootii  and  even. 

When  the  under-water  slope  is  \'ery  steep  it 
sometimes  happens  that  the  bank  caves  after  beinjj 
graded  before  the  foot  of  the  under-water  slope  can 
be  protected  by  a  mattress. 

Plates  Al  and  Aii  show  a  ])ank  of  this  class  in 
the  process  of  cavinfj.  This  instance  occurred  in 
the  writer's  experience  in  front  of  (ircenville.  Miss. 
About  one  thousand  lineal  feet  tif  bank  had  been 
graded  at  a  very  considerable  expense  with  scrap- 
ers and  Bhovels.  as  it  was  not  deemed  advisable  to 
use  the  hydraulic  grader  on  account  of  the  ])rnx- 
imity  of  the  main  levee  whicii  it  was  feared  might 
be  injured.  The  slope  bad  nearly  been  rtiiislied 
when  suddenly,  without  warning,  tbe  bank  began 
to  cave,  and,  in  a  few  minutes  ll|c  entire  graded 
portion  caved  into  the  river,  nearly  swamping  the 
grader  and  rendering  necessary  tbe  regrading  of 
the  entire  slope. 

Second.  After  the  upper  bank  has  been  brought 
to  a  uniform  slope  the  next  step  is  the  construction 
of  the  mattress  wliicb  is  to  form  tbe  suba(jueous 
revetment.  These  mattresses  are  from  two  hun- 
dred to  three  hundred  feet  wide  and  of  varying 
lengths,  depending  upon  locality,  depth  and  veloc- 
ity of  current  and  stage  of  water.  The  usual 
lengths  are  from  six  buntlred  -to  twelve  hundred 
feet. 

The  old  style  of  woven  mat,  winch  has  hereto- 
fore been  used,  has  been  discarded  and  replaced 
with  the  fascine  type  during  the  past  few  years,  on 
account  of  its  greater  pliability  allowing  it  to  bet- 
ter adjust  itself  to  changes  in  tbe  bottom,  and  its 
greater  compactness  and  thickness  alTording  better 
protection  ^gainst  scour.  .\  description  of  build- 
ing fascine  mats  in  tbe  Third  District  is  given  be- 
low, and  in  all  except  some  minor  <letails  will 
answer  as  a  general  description  of  this  class  of 
work  on  the  river. 

These  mattresses  are  constructed  of  willow  brush' 
and  poles,  the  dimensions  of  the  brush  are  from 
two  to  four  inches  at  the  butts,  and  from  thirty  to 
lifty  feet  long,  and  of  the  poles  from  three  to  six 
inches  in  diameter  at  the  butts  and  from  thirty  to 
thirty-three  feet  in  length. 

This  material  is  cut  on  the  sand  bars  and  banks 
of  the  river,  loaded  on  barges  and  transported  to 


the  site  of  the  work  where  it  is  made  into  fascines 
forming  the  mattresses. 

The  dimensions  of  the  fascines  are  from  twelve 
to  fifteen  inches  in  diameter  when  completed  and 
in  place  in  the  mat.  each  fascine  being  continuous 
across  the  entire  width  of  the  mat. 

The  fascines  are  made  and  put  together  on  mat 
boats,  or  weaving  'barges,'  specially  designed  for 
the  purpose.  These  boats  are  one  hundred  and 
sixty  feet  long,  thirty-^ight  feet  wide  and  five  feet 
deep.  Two  boats  are  lashed  together,  end  to  ei«l, 
making  practically  a  single  boat  three  hundred  and 
twenty  feet  long,  skids  eight  feet  apart  arc  con- 
structed across  these  boats  al)ove  the  deck,  the.se 
have  an  incHnation  of  one  on  four  to  allow  the 
mattress  to  slide  ofT  readily  when  being  launched. 
The  skids  extend  out  beyond  the  sjde  of  the  boat 
fourteen  feet,  so  that  the  ends  of  the  skids  are 
about  at  tbe  water's  surface,  and  the  change  in 
directitni  of  the  completed  portion  of  the  mat  on 
the  water  and  that  lyfng  on  the  skids  is  not  abrupt, 
llchind  the  skids  a  platform  is  constructed  above 
the  deck  of  the  mat  boat  on  which  the  men  stand 
while  making  the  fascines,  the  material  being  deliv- 
ered on  barges  moored  to  the  lower  side  of  the  mat 
boat  convenient  for  handling. 

At  the  end  of  each  skid  at  the  platAirm  is  an  irou' 
yoke  in  which  tlie  fasciiies  are  formed,  ]»ivo(ed  so 
as  to  swing  back  when  the  fascine  is  finished,  and 
allow  the  fascine  to  slide  down  the  skids  to  be  in- 
corporated in  the  mat. 

Under  the  platform  at  each  skid  are  placed  reels 
of  wire  strand  which  form  the  bottom  cables,  these 
underneath  caliles  extend  under  the  mat  the  full 
length  of  the  mat  in  one  contimums  length. 

'i"lK'  general  dimensii)ns. of  the  bottom  cables  are 
five-sixteenths  inches  in  diameter,  five-eighths 
inches  being  used  near  tbe  outer  edge  and  at  in- 
tervals through  the  outer-  one-half  of  the  mat, 
three  oighl-inch  cabl'-s  are  used  in  ])tace  of  the 
five-sixteonths  to  give  additional  strength  in  strong 
currents. 

The  wire  strand  used  is  composed  of  galvanized 
steel  wire  annealed,  the  five-eights-incb  cables  hav- 
ing lyneteen  wires  to  the  strand  and  the  smaller 
sizes  seven.  In  fastening  the  sewing  cables  to  the 
longitudinal  cables  cii])s  or  c!ani])s  arc  used  every 
ten  feet, 

Tbe  silicon  bronze  wire  used  for  binding  the 
poles  to  the  fascines  is  No.  fl,  and  the  galvanized 
wire  used  for  other  fastening  is  No.  12. 
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In  building  a  fascine  mat  the  head  of  the  mat  is 
first  constructed.  This  consists  of  a  header  which 
is  formed  of  large  poles  built  in  the  form  of  a  fas- 
cine from  two  to  two  and  one-half  feet  in  diameter, 
securely  spiked  and  bound  together  with  wire  and 
cable:  a  second  header  is  built  about  six  feet  below 
this,  around  both  these  lieaders  are  the  stra])s  to 
which  are  fastened  the  shackles  or  head  cables  that 
hold  the  mattress  in  place  during  construction  and 
sinking.  These  straps  are  five-eights-inch  strand, 
one  double  strap  to  each  head  cable,  the  distances 
between  the  head  cables  vary  from  eight  feet  at  the 
outer  edge  to  sixty  or  even  eighty  feet  inshore, 
depending  on  the  depth  of  water  and  velocity  of 
the  current. 

The  head  of  the  mat  is  built  on  the  mat  barges 
and  held  up  by  slip  lines  on  the  mooring  barges 
vvhich  are  placed  at  right  angles  to  the  shore. 

The  mooring  barges  are  held  in  position  by  lines 
and  cables  fastened  to  the  shore,  and  the  mat  itself 
is  held  in  place  (hiring  construction  by  independent 
wire  cables  one  inch  in  diameter  i)assing  under  the 
mooring  barges  to  other  fastenings  on  shore:  the 
length  of  these  head  cables  vary  from  eight  hun- 
dred to  fourteen  hundred  feet,  depending  on  the 
configuration  of  the  bank:  their  number  depending 
on  length  of  mat.  velocity  of  current  and  stage  of 
water. 

The  method  of  building  fascines  is  to  lay  the 
brush  in  the  yokes  as  it  is  taken  from  the  material 
barges,  care  being  used  to  distribute  the  butts  and 
reverse  the  direction  of  the  brush  so  that  the  fas- 
cine will  be  of  uniform  strength.  When  the  yokes 
are  filled  the  fascine  is  held  loosely  together  by 
passing  around  it  a  No.  12  wire  at  intervals  of 
about  fifteen  or  twenty  feet,  the  yokes  are  swung 
back  by  levers  that  (►i)erate  a  number  of  yokes  at 
once  and  the  fascine  slides  down  the  skids  to  be  in- 
cori)orated  in  the  mat.  The  sewing  cable,  one-quar- 
ter inch  in  diameter,  is  then  passed  over  the  fas- 
cine, then  down  and  under  it  and  around  the  bot- 
tom cable  and  u])  again  between  the  fascine  and 
the  one  already  finished  in  the*  mat.  A  set  of  blocks 
is  then  attached  to  the  sewing  cable  and  the  cable 
hauled  taut,  the  brush  in  jhe  fascines  being  at  the 
same  time  com])acte(l  by  j)ounding  with  wooden 
mauls.  The  sewing  cable  is  then  fastened  to  the 
fascines  with  staples,  or  clamped  to  the  bottom 
cable  to  hold  the  strain  until  another  fascine  is  put 
in  place.  The  sewing  cable  is  clamped  to  the  bot- 
tom cable  at  intervals  of  ten  feet  as  the  mat  is 


built,  so  that  the  fascine  cannot  slip  apart.    This  is 
continued  until  the  mat  is  of  the  desired  length. 

Occasionally  to  give  additional  strength  cables 
of  three-eighths  or  five-eighths  inch  strand  are  laid 
on  top  of  the  mat,  these  strands  are  fastened 
to  the  level  of  the  mat  similar  to  the  under 
neath  cables  and  clamped  to  the  weaving 
strand.  After  twentv  or  twentv-five  feet  of  the 
mat  has  been  finished  on  the  skids,  it  is 
launched  bv  releasing  the  tension  on  the  under 
cables,  which  are  wound  on  reels  underneath  the 
platform  and  held  taut  by  l)rakes,  and  slacking  the 
dropping  lines  fastened  to  the  mooring  barges  and 
mat  boats.  These  lines  are  two  inches  in  diameter, 
one  at  each  end  and  one  in  the  middle.  Longi- 
tudinal lines  of  poles  are  i)laced  on  top  of  the  nnt 
eight  feet  apart  and  are  wired  to  the  mat  wiiij 
silicon  bronze  wire  at  intervals  of  from  eight  to  ten 
feet.  The  poles  are  not  spliced  so  as  to  allow  of 
greater  pliability  to  the  mat.  On  top  of  the  longi- 
tudinal poles  a  series  of  i)oles  are  placed  trans- 
verse, extending  from  the  outer  edge  of  the  mat  in 
towards  the  shore  a  distance  of  from  thirtv  to  fifty 
feet.  These  are  securely  wired  and  spiked  to  the 
under  poles  and  form  cribs  or  pockets  to  preveit 
the  stone  from  sliding  off  the  mat  where  the  un- 
der-water  section  of  the  bottom  is  steep.  After 
being  completed  the  mat  is  ballasted  bv  evenlv 
distributing  from  stone  barges  moored  along  the 
outside  of  the  mat  a  sufficient  (juantity  of  stone  to 
destrov  the  bouvancv  of  the  mat  and  submerire  it 
nearlv  to  the  water's  surface:  this  stone  is  usuallv 
distributed  with  wheelbarrows,  about  one  hundred 
pounds  per  s(iuare  yard  of  stone  is  usually  recjuircd 
for  this  i)urpose.  When  this  has  been  done  addi- 
tional stone  is  thrown  on  the  head  of  the  mat  from 
the  mooring  barges  to  sink  it  sufficiently  to  allow 
loaded  barges  of  stone  to  l)e  floated  across  the  mat 
innnediately  below  the  mooring  barges.  I^hese 
barges  are  then  lashed  together,  end  to  end,  ex- 
tending across  the  full  width  of  the  mat,  and  al- 
lowed to  drift  down  over  the  mat,  being  regulated 
by  dro])i)ing  lines  from  the  mooring  barges,  a 
large  force  of  men  on  the  barges  at  the  same  time 
rapidly  throwing  off  stone  on  the  partially  sub- 
merged mat  until  it  sinks  to  its  place  on  the  bot- 
tom, r'ach  mat  as  it  is  constructed,  overlaps  the 
preceding  one  from  fifteen  to  twenty-five  feet. 

After  the  mat  is  in  j)lace  the  mooring  cables 
are  unfastened  from  the  head  of  the  mat,  the  moor- 
ing barges  shifted  to  a  new  position  and  the  pro- 
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cess  is  repeated  until  the  whole  length  of  bank  to 
be  revetted  is  covered. 

Third.  The  upper  bank  slope  above  low  water, 
which  has  previously  been  brought  to  a  uniform 
grade,  is  then  covered  with  stone  rii)-rap  closely 
laid  by  hand,  the  thickness  of  the  covering  varying 
from  six  inches,  where  not  exi)osed  to  strong  cur- 
rents, to  ten  inches  in  more  exposed  places. 

The  construction  and  sinking  of  these  large  mat- 
tresses at  times  present  many  difficulties.  The 
principal  danger  of  loss  or  disaster  in  sinking  is  due 
to  a  sudden  rise  in  the  river  wliich  brings  down 
great  quantities  of  drift.  This  accumulates  under 
the  mooring  barges  and  the  mat  itself  inducing 
excessive  strains  on  the  mooring  lines  and  the  mat. 

Mats  have  been  torn  apart  from  this  cause  and 
lost.  When  it  is  considered  that  some  of  the  larger 
mats  contain  more  than  eight  acres  of  material, 
the  difficulty  of  holding  this  mass  in  a  current  of 
between  three  and  four  miles  per  hour,  and  sinking 
it  safely  to  the  bottom  with  a  depth  of  water  from 
sixty  to  eighty  feet,  some  idea  of  the  magnitude 
and  risk  of  the  undertaking  will  be  understood. 

The  average  quantity  of  material  required  for  a 
lineal  foot  of  bank  revetment,  with  a  sub-aciueous 
mat  three  hundred  feet  wide  of  the  fascine  type, 
and  flie  upper  bank  slope  paved  with  rip-rap  from 
six  to  ten  inches  in  depth,  is  as  follows: 

Brush,  per  lineal  foot r>.0  cords 

Poles,  per  lineal  foot 0.2  cords 

Wire  cable  and  wire  strand 44.0  pounds 

Wire  spikes 0.2  pounds 

Wire  staples   0.4  pounds 

Galvanized  w-ire   *  11.0  pounds 

Silicon  bronze  wire 4.0  pounds 

^^q^le  clamps  . 1.5  pounds 

Stone 0.5  cu.  yds. 

The  cost  per  lineal  foot  of  the  completed  work 
may  be  taken  as  about  $:5().00. 

The  excessive  cost  of  this  class  of  work  has 
necessarily  limited  its  general  use.  and  until  some 
cheaper  plan  is  devised  this  method  of  i)r(^tection 
will  no  doubt  be  confined  to  the  most  important 
points  and  used  as  a  i)rotection  to  important  levees 
situated  near  the  river  banks,  to  prevent  cut-offs: 
and  the  caving  in  front  of  the  towns  and  cities. 

Below  is  given  the  plant  re(|uire(l  for  a  large 
party  engaged  in  this  work,  capable  of  completing 


in  one  low  water  season  (about  seven  months), 
from  nine  to  ten  thousand  lineal  feet : 
Number  and  Designation. 

2  tow  boats   $ 

1   har1)or  boat  or  tug 

5  boats  for  men's  quarters 

4  mat  boats 


4  mooring  barges  .  .  .  . 
fiO  material  barges  .  .  .  . 

4  fuel  boats 

2  hvdraulic  ijraders  .  .  . 
20  skiffs  and  yawls  .  .  . 
Tools  and  mess  outfits 


Value. 
80,000.00 

8,000.00 
20,000.00 
20,000.00 
10,000.00 
J)0,000.00 

8,000.00 
40,000.00 

1,000.00 

5,000.00 


Total $288,000.00 

The  revetment  for  the  protection  of  caving 
banks  since  its  inception  has  shown  a  continual 
and  gradual  increase  in  the  thickness  and  width, 
beginning  with  short,  narrow  mats  of  one  hundred 
feet  or  so  in  width,  of  slight  structure,  until  at  the 
present  the  widths  of  the  standard  mats  are  from 
two  and  one-half  to  three  times  the  width  of  those 
first  constructed,  often  a  thousand  feet  or  more  in 
length  and  containing  more  than  twice  the  quan- 
tity of  material. 

The  latter  mats  are  the  largest  and  most  sub- 
stantial of  any  built  and  used  for  river  improvement 
in  the  world,  and  their  successful  construction  and 
manipulation  in  sinking  has  come  from  the  skill 
and  knowledge  derived  from  years  of  experience. 

While  always  successful  to  a  certain  extent  in. 
accomplishing  the  puri)ose  for  which  they  were  de- 
signed, they  are  all  subject  to  an  attack  along  their 
outer  edges,  and  through  the  body  of  the  mats. 
In  strong  currents  the  effect  has  been  to  counter- 
mine their  outer  edges,  or  even  scour  through  the 
mats  themselves. 

To  provide  against  serious  injury  from  these  at- 
tacks it  was  found  necessary  to  more  than  double 
the  thickness  and  width  of  the  mats  as  originally 
built  and  also  to  make  them  more  ])liable,  so  that 
they  would  more  readily  adjust  themselves  to 
changes  in  the  bottom.  These  reciuirements  have 
led  to  the  development  of  the  present  fascine  type 
of  mattress  above  described,  which  may  be  taken  as 
perhai)s  the  best  and  strongest  mat  of  this  class 
yet  devised  for  revetment  i)urposes. 

It  is  not  the  intention  of  this  paper  to  discuss 
the  merits  of  levees  as  adjuncts  to  channel  im- 
provement. 
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The  effect  on  the  low  water  channel  of  confining 
the  flood  waters  between  levees  is  a  subject  that 
has  not  been  thoroughly  investigated  and  upon 
which  we  have  comparatively  little  data. 

Levees,  by  increasing  the  heights  of  the  natural 
banks  of  the  river  and  confining  the  flood  discharge 
between  them  and  increasing  the  velocity  of  cur- 
rent, have  the  effect  of  enlarging  the  high  water 
channel,  and  at  the  same  time  the  result  of  con- 
fining the  discharge  within  narrower  limits,  while 


increasing  the  depth  of  water  also  increases  the 
height  of  the  flood. 

The  great  benefit  of  levees  is  in  protecting  the 
valley  from  annual  inundations  and  facilitating  nav- 
igation and  commercial  intercourse  during  the 
time  of  floods  by  providing  artificial  banks.  The 
levee  system  is  being  gratlually  perfected  and  as 
the  work  approaches  completion  we  shall  have 
less  and  less  of  disastrous  floods  on  the  Lower  Mis- 
sissippi. 


SOME  OF  THE  MEN  WHO  BUFLD  LEVEES  ON  THE  GREAT  MISSISSIPPI -A  GROUP  AT  A  "LEVEE  LETTING"  AT  GREENVILLE.  MISS. 
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THE  MISSISSIPPI   RIVER— WHAT  IT  NEEDS  AND  WHY 

IT  NEEDS  IT 


By  smith  S.  leach,  Maj.  Corps  of  Engineers,  U.  S.  A. 


The  popular  conception  of  the  Mississippi  river 
is  that  it  is  simply  a  stream  of  water;  that  its  chan- 
nel is  nothing  more  than  a  containin^^  vessel,  ob- 
livious of  its  contents;  that  its  floods  are  only  the 
spilling  out  of  a  portion  of  the  water  at  times  when 
the  vessel  is  too  small  for  its  purpose,  and  that  the 
remedy  for  such  an  overflowing  river  is  the  same 
as  for  an  overflowing  tub. 

The  Mississippi  is  a  stream  of  water,  to  be  sure, 
but  it  is  very  much  more  than  that.  The  water 
carries  in  suspension  a  varying  but  always  consid- 
erable quantity  of  sediment.  Its  channel  is  a  plas- 
tic conduit,  formed  by  the  river  itself,  and  as  sen- 
sitive to  its  demands  as  a  mother  to  the  caress  of 
her  child,  undergoing  incessant  changes  in  response 
to  the  moods  of  the  current.  These  changes,  so 
far  as  they  affect  the  capacity  of  the  channel  to  do 
its  work,  are  of  two  kinds,  one  of  which  makes  the 
bed  larger  and  is  beneficial,  while  the  other  makes 
it  smaller  and  is  detrimental.  Roth  depend  upon 
the  ability  of  the  water,  considered  as  a  vehicle,  to 
carry  the  sediment,  considered  as  its  load.  The 
vehicular  power  of  the  water  is  derived  solely  from 
the  fact  that  it  is  in  motion,  and  the  best  index  of 
this  power  is  the  amount  of  motion  as  represented 
in  the  velocity.  Changes  which  make  the  channel 
larger  are  caused  by  the  moving  water  taking  up 
material  from  the  bed  and  carrying  it  away  and  are 
the  result  of  accelerated  velocity.  Changes  which 
make  the  channel  smaller  are  caused  by  a  portion 
of  the  sediment  in  suspension  being  deposited  on 
the  bottom  and  are  the  result  of  diminished  veloc- 
ity. The  conditions  of  the  problem  are  so  infinitely 
various  that  no  exact  relation  has  been  or  can  be 
established  between  the  velocity  of  flowing  water 
and  its  sediment-carrying  power.  But  thousands 
of  concordant  observations  demonstrate  that  no 
matter  with  what  velocity  the  river  is  flowing,  and 
no  matter  what  amount  of  sediment  it  mav  be 
carrying,  if  the  velocity  be  decreased,  some  of  the 
sediment  w-ill  be  deposited.     The  converse  of  the 


proposition,  though  equally  true  in  the  aggregate, 
is  more  subject  to  exception  in  individual  cases. 
A  man  is  ever  more  readv  to  lav  dow^n  a  burden 
than  to  take  one  up,  and  can  carry  a  load  which  he 
could  not  lift,  and  a  river  mav  be  excused  for  man- 
ifesting  a  like  disposition.  Changes  unfavorable 
to  the  efficiency  of  the  channel  being  produced  with 
greater  facility  than  those  favorable,  the  general 
tendency  of  the  river  in  its  natural  condition  is  to 
deteriorate. 

The  channel  which  the  river  now  has  is  the  net 
result  of  its  present  silt-transporting  power.  Any 
channel  wdiich  it  may  have  in  the  future  w^ll  be  the 
result  of  the  same  cause,  the  then  silt-transporting 
power,  and  will  be  better  or  worse  than  the  present 
one  accordingly  as  the  silt-moving  power  of  the 
stream  has  been  increased  or  diminished  by  natural 
agencies  or  human  effort.  In  all  questions  of  the 
regimen  of  this  river  and  of  changes  in  it  for  the 
purpose  of  improvement,  the  matter  of  first  and 
paramount  importance  is  the  efifect  upon  the  ve- 
locitv.  Every  scheme  advanced,  no  matter  bv 
whom  or  for  what  reasons,  should  be  at  once  sub- 
jected to  this  crucial  test  and  made  to  stand  or  fall 
by  the  result.  Any  plan,  the  result  of  which  is  to 
diminish  the  velocity  throughout  a  section  of  the 
channel,  is  vicious  and  the  advantages  promised  by 
it  illusory.  Plans  which  tend  to  conserve  or  in- 
crease  the  velocity  are  beneficial,  and  anv  disad- 
vantages  which  may  accompany  them  will  be  tem- 
porary. The  velocity  is  the  unerring  touchstone 
which  distinguishes  the  true  metal  of  every  ap- 
plicant for  favor,  which  discovers  an  enemy  in  the 
flattering  and  boastful  outlet,  and  discloses  a  friend 
in  the  conservative  and  commonplace  levee. 

The  escape  of  water  from  the  channel  of  the 
river  at  any  point  or  under  any  circumstances  is 
accompanied  by  a  reduction  of  velocity  below  the 
point  of  escape,  and  by  deposits  in  the  area  of  re- 
duced velocity.  A  steeper  slope  is  required  to 
maintain   the   discharge   through   the   diminished 
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cross-section,  and  the  increased  slope  is  ol)tainal)le 
only  by  an  increased  height  of  flood  surface  aboNie 
the  obstruction.  Numerous  actual  measurements 
in  the  bed  of  the  river  preclude  any  doubt  of  the 
truth  of  this  proposition.  They  prove  that  the 
escape  of  water  from  the  channel  is  accompanied 
by  deposits  below,  which  fact  granted,  the  other 
changes  stated  follow  as  consequences  of  the  ele- 
mentarv  laws  of  hvdraulics.  The  results  have  been 
published  in  detail  and  so  widely  distributed  that 
persons  desiring  information  can  easily  obtain 
them,  and  those  otherwise  inclined  would  not  be 
benefited  by  their  repetition  here.  One  instance, 
however,  of  recent  occurrence  and  of  momentous 
significance  will  be  given. 

During  the  flood  of  1890  a  crevasse  in  the  levee 
at  Nita,  La.,  on  the  east  bank,  about  <U)  miles  above 
New  Orleans,  having  a  width  of  8.000  feet  and  a 
depth  of  15  feet,  was  found  by  actual  measurement 
to  have  a  discharge  of  400,000  cubic  foet  per  sec- 
ond, or  30  per  cent  of  the  entire  discharge  of  the 
river  immediately  above  the  crevasse.  As  the  re- 
sult of  this  groat  outlet  the  depression  of  flood  sur- 
face immediately  below  the  break,  where  there  is  a 
permanent  gauge,  was  one  and  one-half  feet,  while 
at  Now  Orleans.  GO  miles  below,  it  was  only  one 
foot,  and  at  Plaquemine,  50  miles  above,  this  crev- 
asse had  no  efTect  at  all.  This  case  shows  con- 
clusively that  even  the  engineers  who  have  o])i)osed 
outlets  for  the  reasons  above  set  forth,  have  con- 
ceded entirely  too  much  as  to  the  immediate  relief 
afforded  by  depression  of  flood  surface,  both  in  its 
amount  and  its  extent,  and  have,  by  their  frank- 
ness, given  unwarranted  aid  and  comfort  to  the 
outlet  supporters.  That  outlets  must  disappoint 
the  expectations  of  their  advocates  as  to  the 
amount  of  lowering  of  flood  surface,  for  a  given 
volume  to  escape,  was  noted  by  the  able  pioneers 
in  this  subject.  Generals  Humphreys  and  Abbott. 
Lacking  actual  measurements,  they  supported  the 
proposition  by  a  very  ingenious  method  of  indirect 
proof,  which  showed  in  ])art,  but  not  completely, 
the  futilitv  of  outlets  as  a  means  of  flood  relief. 
In  the  case  of  this  year,  just  cited,  an  actual  outlet 
was  in  operation,  and  all  the  (juantitics  involved 
were  directly  measured.  It  is  a  gigantic  clinic  u])on 
an  aggravated  case  of  the  outlet  ]ilague,  and  shows 
that  as  a  means  of  inoculation  against  overflows  the 
outlet  is  a  distinct  failure.  It  has  long  been  con- 
ceded that  nothing  in  the  way  of  benefits  could  be 
looked  for  from  an  outlet,  except  a  temporary  local 


depression  of  flood  surface  proportionate  to  the 
amount  of  water  taken  out,  and  now  it  appears 
that  this  last  surviving  hope  is  shattered.  The  re- 
lief aff'orded  is  so  trifling  as  compared  with  the  ef- 
fort and  risk  of  obtaining  it,  the  effect  so  insignifi- 
cant as  com])ared  with  its  cause,  that  if  all  the  evils 
of  outlets  were  discredited,  there  would  still  be  no 
excuse  for  making  them.  A  mountain  in  labor  to 
bring  forth  a  mouse  does  not  surpass  such  a  pro- 
ject as  an  example  of  fruitless  endeavor. 

The  size  and  form  of  the  channel  are  the  results 
of  the  effort  of  the  stream,  the  size  determining  its 
sufticiencv  as  a  flood  chain,  and  the  form  its  useful- 
noss  as  a  route  for  navigation.  That  both  are  de- 
fective is  not  because  the  energy  is  lacking,  but 
because  it  is  misdirected.  It  has  alreadv  been  inti- 
mated  that  less  energy  is  required  to  prevent  a  de- 
posit than  to  remove  it  after  it  is  made.  So,  also, 
it  is  far  easier  to  maintain  a  channel  once  formed 
than  t(^  open  a  new  one.  The  river  has  ample  en- 
ergy to  maintain  a  channel  of  proper  navigable 
depth  and  discharging  capacity  if  it  can  be  made 
to  work,  as  every  agency  should  work  to  the  best 
advantage  and  without  waste  of  effort.  That  it 
does  not  so  work  is  due  to  the  fact  that  the 
discharge  and  elevation  of  the  surface*  are  moment- 
arily changing,  and  with  them  the  positions  of 
bank  lines  and  the  location  and  direction  of  the 
lino  of  greatest  velocity  and  maximum  effort.  No 
sooner  is  a  sufificient  channel  obtained  in  one  place 
than  the  current  leaves  it  to  be  obliterated  by  de- 
posits,  while  the  work  which  would  have  easily 
maintained  it  is  wasted  in  scouring  out  a  new  and 
inferior  one,  or  perhaps  dissipated  among  several. 
Every  mile  of  the  river  is  a  witness  to  the  truth  of 
this  proposition,  since  the  places  where  the  thalweg 
is  stable  in  position  are  invariably  good,  and  those 
where  it  is  shifting  are  invariably  bad.  No  excep- 
tion to  this  rule  can  be  found  betwen  Cairo  and 
tho  (iulf. 

What  nature  has  failed  to  do,  and  what  remains 
for  man  to  accomi)lish  in  order  to  fit  the  Mississip- 
])i  river  to  his  wants  and  uses,  is  sunutied  up  in  the 
one  word,  control.  Guide  the  current  as  the  skil- 
ful workman  guides  his  tool,  and  it  will  not  fail  to 
carve  out  a  channel  commensurate  in  size  with  the 
magnificent  agency  employed  and  worthy  of  the 
greatest  of  rivers,  traversing  and  draining  the  most 
fruitful  and  prosperous  of  countries. 

The  re(|uisite  control  is  to  bo  obtained  by  a  par- 
tial reversal  of  the  present  relations  of  the  stream 
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and  its  bed.  It  has  been  shown  that  tlie  cliannel 
is  the  ready  servant,  the  stream  the  imperious  mas- 
ter. The  inconstant  current  seeks  a  change,  and 
the  subservient  shore  retires  before  it.  In  this  re- 
spect, as  regards  tlie  sides  of  the  channel,  the  pres- 
ent relation  of  master  and  slave  must  be  reversed. 
The  servile  banks  must  be  strengthened  and  in- 
cited to  revolt  against  thoir  tyrant  and  to  impose 
a  like  bondage  in  return.  The  current,  no  longei 
able  to  shift  at  will,  devotes  its  energy  to  scouring 
out  the  bottom,  working  constantly  on  the  same 
line  and  always  to  the  best  advantage.  The 
stream,  acting  under  such  constraint,  will  mold  its 
chamiel  to  the  largest  attainable  siz.e  and  discharg- 
ing capacity,  and  in  the  form  best  adapted  to  the 
needs  of  navigation. 

Although  this  is  a  statement  of  theories,  it  may 
not  be  amiss  to  interject  a  word  as  to  ])ractice. 
Types  of  structures  have  been  evolved  in  the  short 
experience  already  had,  which  may  bo  relied  upon 
to  do  the  work  expected  of  them,  and  which  can 
be  constructed  at  reasonable  cost.  A  caving  bank 
can  be  protected  or  a  secondary  channel  closed 
with  as  much  certainty  as  pertains  to  the  Iniilding 
of  a  road  or  the  digging  of  a  canal.  i\b)reover. 
these  structures  have  been  built  at  a  cost  which  will 
allow  them  to  be  ap])lied  to  the  entire  river  with- 
out exceeding  the  sum  which  the  city  of  Man- 
chester proposes  to  pay  for  a  canal  connecting  her 
with  deep  water  in  the  Mersey. 

Control  by  means  of  protected  banks  is  com- 
plete and  sufficient  only  so  long  as  the  river  is 
within  its  banks.  When  it  rises  above  their  level 
the  control  becomes  partial  and  necessarily  inade- 
quate. In  years  of  great  floods  the  surface  of  the 
water  is  above  the  natural  bank  level  from  two 
months  at  Cairo  to  six  months  at  New  Orleans. 
Without  artificial  restraint  nearlv  one-third  of  the 
entire  discharge  of  the  river  at  extreme  flood  takes 
place  outside  its  proper  channel,  as  was  the  case  in 
1SS2  above  Vicksburg  and  in  ls!)0  al)ove  Helena. 
The  proportion  decreases  as  the  bank  level  is  a])- 
proachod,  but  the  aggregate  loss  of  volume  during 
a  flood  period  is  enormous  It  has  been  shown 
that  the  fundamental  principle  upon  which  the  im- 
provement is  based  is  the  control  of  the  water  in 
the  channel.  To  allow  large  (piantities  t(^  escaj)e, 
reaching  at  times  one-third  the  whole,  does  vio- 
lence to  every  idea  which  can  possil)ly  be  associated 
with  the  word  control.  Water  flowing  in  the  chan- 
nel is  the  agency  of  improvement,  and  when  any  of 


it  escapes  a  part  of  the  potential  goes  with  it,  and 
a  corresponding  measure  of  the  improvement  is 
sacrificed.  The  current  is  to  be  guided  so  as  to  do 
the  desired  work;  the  more  water  the  more  cur- 
rent, and  the  more  current  the  more  work.  When 
the  volume  is  at  a  maximum  the  current  has  its 
greatest  capacity  for  work,  and  will  then  produce 
results  bevond  those  which  it  can  attain  at  anv 
other  time.  To  secure  the  greatest  possible  im- 
provement of  the  channel  it  is  necessary  that  the 
greatest  attainable  volume  of  water  be  made  to 
flow  through  the  channel.  That  this  condition  is 
not  realized  when  a  large  volume  is  escaping  over 
the  sides  needs  but  to  be  stated  to  be  conceded. 

The  necessary  control  of  the  current  beyond  that 
produced  by  the  natural  banks,  reinforced  by  pro- 
tective works,  is  efTectod  bv  means  of  artificial  em- 
bankments  placed  on  the  shores,  and  of  sufficient 
height  to  restrain  the  highest  floods.  Logically 
they  should  follow  the  shape  of  the  banks,  and  in 
practice  they  do  so  as  far  as  other  and  controlling 
conditions  permit.  Prevention  of  escape  is  control 
in  a  large  measure,  and  for  that  ])urpose  levees,  as 
now  built,  are  fully  efi"ective,  for  they  limit  the  es- 
cape to  the  relatively  insignificant  volume  con- 
tained between  them  and  the  edges  of  the  channel. 

The  difference  between  the  elTect  of  a  given  dim- 
inution of  velocity  in  producing  deposit  and  that 
of  equal  acceleration  in  producing  scour  has  been 
noted.  The  distinction  is  a  very  important  one,  and 
finds  a  new  ap]^lication  in  this  connection.  It 
makes  ])ossil)le  a  great  number  of  the  improved 
channels  in  other  waters,  which  have  been  opened 
by  dredging  and  have  then  been  maintained  by  the 
force  of  a  current  which  had  been  i)owerless  to  ex- 
cavate them.  Deposit  is  by  its  nature  a  gradual 
o])eration,  recpiiring  time  for  its  accomplishment, 
and  therefore  depending  on  average  conditions. 
Scour  is  a  more  sudden  i)henomenon,  and  largely 
depends  on  maxinnun  conditions.  It  is  a  matter 
of  common  observation  on  all  silt-bearing  streams 
that  deposits  decrease  rapidly  in  rate  at  higher 
levels  and  rarelv  extend  above  the  averaire  flood 
plane.  11ie  velocity,  which  re])resents  the  possi- 
bilitv  of  scour,  increases  rei^ularlv  when  under  con- 
trol  to  the  extreme  flood  level,  the  increment  for 
the  last  foot  of  rise  beim?  as  c^reat  as  for  anv  other 
foot.  A  mistaken  analogy  with  the  depositing 
action  has  caused  too  nnich  weight  to  be  given  to 
the  element  of  time  in  producing  scour,  and  has 
given  color  to  the  idea  that  control  of  high  waters 
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might  properly  cease  at  some  stage  below  extreme 
flood.  The  utmost  limit  of  channel  development, 
which  means  the  greatest  measure  of  improvement, 
will  result  from  the  greatest  intensity  of  the  force 
which  creates  the  channel  and  from  no  other  cause. 
That  greatest  intensity  of  errosive  force  will  result 
from  the  complete  restraint  of  the  greatest  floods 
and  from  no  other  cause.  Great  floods  recurring 
at  intervals  of  several  years  and  confined  to  the  bed 
of  the  river  will  create  a  channel  which  but  for  such 
floods  and  such  restraint  never  could  be  created. 
That  channel  periodically  established,  the  lesser 
intervening  floods  will  maintain  at  a  size  greater 
than  they  could  themselves  have  produced,  so  that 
the  degree  of  improvement  as  maintained  will  de- 
pend upon  the  magnitude  of  the  greatest  floods 
which  are  controlled  and  will  reach  a  maximum 
onlv  when  all  floods  are  controlled. 

In  its  natural  condition  the  channel  deteriorates. 
The  deterioration  must  be  stopped  and  a  condition 
of  improvement  substituted.  The  cause  of  the  de- 
terioration is  the  escape  of  water  from  the  channel. 
The  remedy  is  to  remove  the  cause,  w^hich  can 
only  be  done  by  confining  the  floods.  The  im- 
provement of  the  channel  is  to  be  effected  by  the 
control  of  the  current.  The  control  at  all  stages, 
within  or  above  the  banks,  will  be  more  efi'ective 
if  the  floods  are  restrained.  To  depend  upon  chan- 
nel works  alone  is  to  attempt  the  improvement 
with  the  causes  of  deterioration  in  full  activity,  and 
is  as  great  a  waste  of  efifort  as  to  draw  a  wagon 
with  the  brake  set.  The  complete  restraint  of 
floods  stops  the  deterioration  of  the  channel,  and 
at  the  same  time  develops  to  the  highest  possil^le 
degree  the  forces  which  tend  to  its  betterment.  By 
a  happy  coincidence  the  construction  of  levees  re- 
alizes a  combination  of  the  greatest  force  for  im- 
provement and  the  least  resistance  to  its  action. 
That  larger  results  will  be  obtained  under  these 
conditions  than  can  be  hoped  for  otherwise  does 
not  admit  of  a  doubt.  That  the  importance  of  the 
Mississippi  river,  the  magnitude  of  the  interests 
depending  upon  it,  and  its  influence  as  a  factor  in 


the  prosperity  of  the  whole  country,  deserve  and 
demand  the  most  complete  and  perfect  improve- 
ment attainable  is  equally  certain. 

If  any  proposition  more  than  another  is  incon- 
sistent with  everything  that  has  been  stated  in  this 
paper,  it  is  one  which  has  obtained  wide  currency 
and  on  which  opposition  to  levee  building  is  largely 
based,  that  levees  cause  deposits  in  the  channel 
and  therebv  raise  the  bed  of  the  river.  The  votaries 
of  this  doctrine  ignore  the  testimony  of  the  Mis- 
sissippi itself,  which  is  conclusive  against  them,  and 
depend  upon  an  alleged  analogy  with  the  Yellow 
river  of  China,  about  which  no  one  know^s  anv- 
thing,  and  with  the  Po,  of  which  everything  that 
is  known  refutes  their  hypothesis. 

Another  argument  against  the  attempt  to  con- 
fine the  floods  is  that  it  is  an  impossible  imdertak- 
ing;  that  it  never  has  been  accomplished  and  never 
can  be.  The  facts  are  that  the  flood  of  1897  was 
the  largest  on  record  from  Memphis  to  the  Gulf; 
that  it  was  confined  between  levees  over  the  same 
distance  with  a  loss  of  onlv  one  mile  in  200,  as 
against  one  in  22  in  1882,  one  in  35  in  1883  and 
one  in  120  in  1884.  If  this  be  failure  what  is  suc- 
cess? A  reasonable  man  will  not  abandon  a  cher- 
ished undertaking  while  his  resources  are  unex- 
hausted, and  his  last  effort  is  markedlv  more  sue- 
cessful  than  any  previous  one. 

With  the  advantages  of  levees  unappreciated, 
their  difficulties  exaggerated  and  dangers  asserted 
when  none  exist,  it  is  small  wonder  that  the  cause 
has  languished,  and  that  its  active  advocates  have 
been  sus])ected  of  carrying  their  convictions  and 
their  purses  in  the  same  pocket.  Private  interest 
has  compelled  the  residents  of  the  Mississippi  val- 
ley to  study  the  question,  and  study  it  deeply. 
Thev  have  learned  bv  that  studv  that  there  is  a 
public  interest,  which  will  be  benefited  jointly  with 
their  private  welfare  by  the  construction  and  main- 
tenance of  a  system  of  levees,  and  their  appeal  has 
no  more  sinister  purpose  than  to  secure  an  equit- 
able co-operation  of  that  joint  interest  in  the  pur- 
suit of  the  common  object. 
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"A  MATCHLESS  SYSTEM  OF  MAJESTIC  WATERWAYS" 


By  HON.  CHARLES  SCOTT,  of  Mississippi 


Address  of  Hon.  Cliarles  Scott  of  Mississippi  as 
Permanent  Chairman  of  Convention  on  the  Im- 
provement of  Western  Waterways,  Memi)his, 
Tenn.,  November  14,  lisOO. 

Ladies,  Gentlemen  of  the  Convention,  and  Fellow- 
Citizens  : 

As  I  confront  this  assemblage  of  (hstinguislied 
American  citizens,  delegates  from  all  parts  of  this 
imperial  valley,  I  instinctively  recall  the  pleasant 
fact  that  history  is  repeating  itself  here  to-day  in 
this  hospitable  and  progressive  city.  Who  among 
you,  gentlemen,  at  this  bare  suggestion,  will  fail 
to  recall  the  historic  convention  that  met  in  the 
city  of  Memphis  in  1845?  It  assembled  here  on 
November  1.^5  of  that  year,  a  notable  gathering  of 
strong  and  distinguished  men.  In  the  mind's  eye, 
I  can  see  them  now.  There  they  are,  over  five 
hundred  strong;  the  intellectual  sons  of  the  sunny 
South,  and  brainy  men  from  the  golden  grain  fields 
of  the  stalwart  West.  Holding  imi)enal  domina- 
tion over  their  deliberations,  1  see  the  great  South 
Carolinian,  Jno.  C.  Calhoun,  gavel  in  hand,  as  he 
arises  to  address  his  peers.  With  countenance 
"sicklied  o'er  with  the  pale  cast  of  thought,''  and  a 
brow  plowed  with  the  deep  furrows  of  melancholy 
and  anxious  meditation,  he  holds  his  audience  en- 
tranced as  he  gazes  out  from  those  wondrous,  deep 
sunken  eyes;  while  over  all  and  above  all  shines 
the  light  of  a  majestic  intellect. 

What  changes,  what  mighty  changes,  ladies  and 
gentlemen,  have  come  to  us  and  our  common 
country  since  the  great  nullifier,  as  he  was  some- 
times called,  rapped  his  gavel  in  Memphis  fifty- 
four  years  ago ! 

The  lone  star  of  Texas,  as  vou  will  remember, 
was  then  shining  over  a  territory  that  still  pre- 
served its  autonomy  as  a  separate  and  independent 
republic.  Since  then  it  has  become  a  part  of  the 
resplendent  galaxy  of  American  States,  brought 
there  by  the  influence  and  powerful  intellect  of  the 
wonderful  man  whose  name  I  have  just  mentioned. 


Then  could  be  first  heard  from  afar  the  murmur- 
ings  of  civil  discord;  and  in  reading  the  proceed- 
ings of  that  convention  one  cannot  fail  to  observe 
the  extreme  care  of  the  North  and  the  South,  lest 
the  one  should  touch  the  keen  sensibilities  of  the 
other.  That  strife  (alas!  not  to  be  avoided)  grew 
louder  and  louder,  until  it  broke  over  this  fair  land 
in  a  most  terrific  struggle,  which,  thank  God,  was 
finally  and  forever  adjusted  without  loss  of  sacred 
honor  to  either  section.  (Applause.)  And  now% 
my  countrymen,  this  storm  allayed,  the  white  and 
red  roses  of  the  North  and  South  will  cling  to- 
gether so  long  as  time  shall  last.  (Prolonged  ap- 
plause.) 

But,  what  of  the  city  of  Memphis  in  those  days 
of  the  long  ago?  This  magnificent  city,  now  the 
meeting  place,  or  terminus,  of  twelve  lines  of  busy 
railroads;  the  home  of  ten  banking  institutions  of 
ample  capital;  the  largest  inland  cotton  market  in 
the  world;  the  largest  hardwood  lumber  market  on 
the  continent;  the  gateway  to  the  fertile  fields  of 
Arkansas  and  Mississippi,  was  then,  ladies,  as 
Cleopatra  would  have  said,  "in  her  green  and  salid 
days;''  entertaining  for  the  first  time  perhaps,  a 
large  gathering  of  distinguished  strangers  within 
her  gates. 

But,  even  then — 

"Standing  with  reluctant  feet. 
Where  the  brook  and  river  meet," 

the  beauteous  young  city  gave  every  promise  of 
the  future  develo])ment  which  has  since  made  her, 
as  one  of  your  local  orators  recently  said,  **The 
Queen  City  of  the  Valley,  God  bless  her."  (Ap- 
plause.) And  in  saying  this,  believe  me,  I  intend 
no  idle  compliment,  because  from  my  youth  up  I 
have  always  loved  and  admired  Memphis  and  her 
noble  people.  A  Mississippian  by  birth,  it  was  my 
good  fortune,  years  ago,  to  attend  her  public 
schools  for  awhile,  and  afterwards  it  fell  to  my  lot 
to  follow  the  proud  oriflamme  of  her  matchless 
cavalryman,  Bedford  Forrest,  whose  brave  and  dar- 
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ing  deeds  are  destined  to  live  forever  in  song  and 
story.     (Great  applause.) 

It  was  doubtless  this  early  promise  of  future 
greatness  which  secured  for  Memphis  the  distinc- 
•tion  of  entertaining  the  remarkable  convention 
which  I  have  just  mentioned.  1  trust  you  will  par- 
don me,  gentlemen,  for  dwelling  somewhat  at 
length  upon  that  important  assemblage.  I  do  so 
because  from  it  I  think  we  can  draw  some  practical 
lessons  of  useful  wisdom.  First:  Let  us  recall  the 
object  of  that  meeting.  For  what  did  those  distin- 
guished men  assemble  here?  What  l)rought  them 
together?  In  answering  these  questions  we  must 
confess  that  the  scope  of  their  labors  was  far 
broader  and  more  diflficult  than  ours.  They  were 
expected  to  discover  and  point  out  the  ways  and 
means  for  the  development  of  the  resources  of  all 
the  Western  and  Southern  States.  Think  what  a 
gigantic  task  !  What  a  wide  range  for  the  imagina- 
tion !  What  a  broad  field  for  the  brightest  and 
most  aggressive  intellect!  And  yet — and  this  is 
the  point  I  desire  to  make  with  you,  gentlemen  of 
the  Convention — when  boiled  down  by  the  great- 
est analyst  ever  known  to  a  long  and  brilliant  line 
of  American  statesmen,  it  resolved  itself  at  last 
simply  into 

A  QUESTION  OF  CHEAP  AND  RAPID  TRANSPORTATION. 

If  there  was  one  characteristic  above  all  others, 
saving  alone  the  rugged  and  unswerving  integrity 
of  his  character,  for  which  Jno.  C.  Calhoun  was 
justly  distinguished,  it  was  for  that  keen,  subtle, 
penetrating  power  of  analysis,  which  carried  him 
straight  to  the  heart  of  his  subject,  **on  wings  as 
swift  as  meditation,  or  the  thoughts  of  love.''  You 
will  not  be  surprised,  then,  that  going  like  an  ar- 
row to  the  mark,  he  used  words,  which  are  as  preg- 
nant with  meaning  to-day  as  they  were  then,  and 
which  I  now  quote  literally  from  the  celebrated 
speech  of  Calhoun's,  delivered  when  his  elocjuent 
and  potential  voice  was  last  heard  in  this  admiring 
city: 

**I  approach,  now,  gentlemen,  the  important 
question:  How  shall  we,  who  inhabit  this  vast 
region,  develop  its  great  resources?  For  this  pur- 
pose there  is  one  thing  needed,  and  only  one,  that 
is,  that  we  shall  get  a  fair  remunerative  price  for 
all  that  we  may  produce.  If  we  can  obtain  such 
price,  this  vast  region,  under  the  active  industry 
of  its  intelligent  and  enterprising  inhabitants,  will 
become  the  garden  of  the  world. 


"How  is  this  to  be  effected?  There  is  but  one 
mode  by  which  it  can  be  done,  and  that  is  to  en- 
large our  market  in  proportion  to  the  increase  of 
production.  This  can  be  obtained  only  in  one  way, 
and  that  is  by  free  and  ready  transit  for  persons 
and  merchandise  between  the  various  portions  of 
this  vast  region,  and  between  it  and  the  other  por- 
tions of  the  Union  and  the  rest  of  the  world."  (Ap- 
plause.) 

So  said  Calhoun.  And  this  question  of  cheap 
and  rapid  transit  for  persons  and  merchandise  is 
as  important  to-day  as  it  was  fifty-four  years  ago. 
Indeed,  it  is  the  same  alwavs,  vesterdav,  to-dav, 
and  forever.  What  is  individual  effort  in  the  wav 
of  furnishing  transportation  on  an  extensive  scale? 
It  is  a  snare  and  a  delusion.  It  is  like  unto  sound- 
ing brass  and  a  tinkling  cymbal.  The  census  of 
JSSO  gives  some  interesting  and  instructive  statis- 
tics along  this  line.  It  shows,  as  a  result  of  investi- 
gation, that  it  costs  the  producer  to  remove  his 
grain  by  wagon  from  5  to  10  mills  per  bushel  per 
mile.  Why,  gentlemen,  any  of  the  railroad  cor- 
porations, that  it  is  our  great  American  privilege 
to  abuse,  can,  and  do,  move  a  man's  grain  for  him 
per  ton  at  the  same  price  it  would  cost  him  to 
transix)rt  it  per  bushel.  And  with  convenient  and 
abundant  water  transportation  it  can  in  many  cases 
be  moved  still  cheaper.  In  short,  this  question  of 
cheap  and  rapid  transit  is  one  that  concerns  now 
and  always  the  prosperity  of  the  entire  country. 
Vou  should  rejoice  then  and  be  glad,  oh  ye  dwell- 
ers of  the  valley,  that  nature  has  provided  you  with 

A    MATCHLESS   SYSTEM    OF    MAJESTIC   W^\TER-W^AVS. 

(Applause.) 

Hut,  these  rivers,  aptly  called  by  Senator  Turley 
in  his  elocpient  speech  this  morning,  "God's  eternal 
highways,''  are  not  presented  to  us  by  the  hand  of 
nature,  as  generous  as  she  is,  in  perfect  condition 
for  commercial  pur]K)ses.  They  need  the  aid  of  art 
and  science  to  develo])  them  to  their  fullest  extent, 
and  when  that  is  done,  gentlemen  of  the  Conven- 
tion, this  fertile  vallev  will  at  last  attain  the  full 
measure  of  its  glorious  destiny.  (Applau.se.)  A 
talented  writer  has  recently  called  it  '*the  heart  of 
the  country,  its  granary  and  its  workship,"  and 
when  our  noble  and  maijnificent  water-wavs  are 
l)roperly  improved,  as  they  should  1>e,  aud  as  they 
must  be,  then  it  will  l>ecome  the  numerical,  finan- 
cial, and  intellectual  center  of  this,  the  grandest 
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nation  known  to  ancient  or  modern  civilization. 
(Applause.) 

How,  then,  is  this  important  work  to  be  accom- 
plished? How,  gentlemen  of  the  Convention,  ex- 
cept through  Congressional  appropriations?  And 
this  brings  us  face  to  face  with  the  practical  part 
of  the  w^ork  of  this  distim^^uished  assemblv.  It  will 
be  your  task  to  help  mold  ])ul)lic  opinion,  and  to 
so  direct  the  public  sentiment  of  the  country  that 
when  we  next  apply  to  Congress  for  money  to  im- 
prove the  vast  system  of  Western  water-ways  it 
will  How  hitherward  in  a  copious  and  golden 
stream.     (App'ause.) 

I  know  it  is  said  by  some,  perhaps  by  many,  that 
"this  is  an  inopportune  time  to  secure  government 
appropriations;  that  we  are  now  engaged  in  a 
tedious  and  costly  war  with  the  Philippines  for 
which  enormous  sums  of  money  must  go  out  of 
the  public  treasury,  to  the  exhaustion  of  our  re- 
sources." Now,  my  fellow-citizens,  let  me  say 
right  here,  if  it  would  take  one  cent  from  the  suc- 
cessful prosecution  of  a  foreign  war,  I  for  one 
would  say,  let  our  water-ways  remain  forever  as 
they  are.  (Applause.)  I  am  a  Democrat.  I  have 
never  known  any  other  j:)olitical  faith,  but,  gentle- 
men, we  are  one  people,  one  nation,  and  when 
we  are  engaged  in  war  with  a  foreign  foe,  it  is  time 
for  every  citizen  of  this  great  republic  to  uphold 
the  hands  of  the  President  in  his  wise  and  patriotic 
efforts  to  maintain  the  honor  and  i)restige  of  the 
American  flag.  (Cireat  demonstration  and  ap- 
plause.) But  there  is  no  scarcity  of  money.  Bless 
you,  ladies  and  gentlemen.  Miss  Columbia  can 
easily  spank  little  Aguinaldo  with  a  slipper  in  one 
of  her  daintv  hands  while  she  signs  checks  with 
the  other  for  the  improvement  of  our  Western 
water-ways.  (Laughter  and  cheers.)  It  was  only 
to-day  that  I  noticed  a  telegram  in  the  great  Mem- 
phis "daily,"  the  Commercial-A])peal.  from  Wash- 
ington City,  alluding  to  the  rapid  growth  of  the 
surplus  in  the  treasury.  The  writer  said,  among 
other  things,  that  if  it  continued  to  grow  at  the 
present  rate,  by  the  1st  of  September  next,  the 
treasurv  would  have  as  a  cash  balance  more  than 
three  hundred  and  fifty  millions  of  dollars.  Why 
not  relieve  the  officials,  pray,  of  some  of  this  em- 
barrassment? We  can  use  $10(),()0(),00()  of  it  so 
quick  it  will  make  their  heads  swim,  and  every 
dollar  of  it  w'ill  be  so  much  bread  cast  upon  the 


waters  to  return  to  the  nation  after  many  days. 
(Applause.) 

I  know  there  are  always  objectors,  and  objectors 
loud  and  long,  to  these  expenditures  for  internal 
improvements.  It  has  been  ever  thus.  But  the 
day  has  ])assed  when  a  statesman  can  safely  bottom 
his  reputation  on  a  proposition  of  that  kind.  The 
"watchdog"  business  has  been  overdone.  The  fact 
is,  it  is  now  pretty  well  conceded  that  these  "watch- 
dogs of  the  treasury,"  as  they  are  sometimes  called, 
are  those  dogs  who  desire  to  take  both  the  meat 
and  the  bones  for  their  own  special  districts,  and 
leave  the  other  dogs  to  be  content  with  the  shadow. 
(Laughter.)  These  "fanatics  of  conservatism,"  as 
some  one,  I  believe  Carl  Schurz,  as  aptly  called 
them,  have  gone  down  forever  before  a  pronounced 
public  sentiment,  which  permeates  this  whole  coun- 
try in  favor  of  a  wise  and  progressive  system  of 
internal  improvements.  Uncle  Sam  has  concluded, 
at  last,  I  am  glad  to  say,  to  put  some  part  of  his 
money  where  it  will  do  the  most  good,  in  the  bet- 
terment of  the  country's  water-ways.     (Applause.) 

Now,  gentlemen,  I  shall  not  presume  to  outline 
any  jjart  of  your  im])ortant  labors.  In  all  such 
matters  your  judgment  and  wisdom  are  your  best 
and  surest  guides. 

Vou  are  here  as  the  re])resentatives  of  .*>r>,000,00() 
people,  inhabiting  a  territory  containing  about  41 
per  cent  of  the  whole  area  of  the  L^nited  States, 
eliminating  our  outlying  possessions.  It  is  un- 
avoidable, therefore,  that  there  should  be  many 
divergent  interests  to  be  considered:  but,  it  is  not 
necessarv  that  anv  of  these  interests  should  clash; 
at  least,  to  a  serious  extent.  Harmonv  and  co- 
operation,  let  me  remind  you.  are  essential  to  our 
success.  We  must  present  now,  and  always,  an 
unbroken  front  to  Congress,  in  demanding  national 
aid  for  the  Western  water-wavs,  and  then  we  will 
not  fail  to  get  all  we  can  reasonably  desire. 

While  it  is  unnecessary  for  me  to  go  into  details, 
T  feel  that  a  few  suggestions  may  not  be  out  of 
place.  And  the  tirst  thing  that  occurs  to  me  is 
this : 

THK  SMALLKR  VVATER-VVAVS 

of  the  country  should  receive  due  consideration  at 
your  hands,  and  more  liberal  treatment  at  the 
hands  of  the  general  government.  (Applause.) 
Many  of  these  smaller  streams,  as  the  great  Levee 
Champion,  General  Catchings,  well  said  this  morn- 
ing, are  almost  unknown  outside  of  the  committee 
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room  of  the  Rivers  and  Harbors  Committee.  And 
yet  they  are  of  vast  importance  to  the  country  and 
its  development.  I  am  fully  aware  of  the  fact  that 
the  appropriations  to  the  smaller  streams  have  been 
effectively  used  more  than  once  as  an  argument 
against  the  rivers  and  harbors  bill.  But,  it  has  al- 
ways occurred  to  me  that  those  streams — streams, 
for  instance,  like  the  Ouachita,  the  Arkansas,  the 
Monongahela,  the  Yazoo,  and  hundreds  of  others 
— are  in  every  way  worthy  of  Congressional  recog- 
nition. (Applause.)  They  are  just  as  important 
to  the  people  in  their  vicinity  as  is  the  Mississippi 
river  to  those  who  live  adjacent  to  its  banks.  In- 
deed, it  may  be  said  that  they  are  as  indispensable 
as  the  country  roads,  to  which  thev  mav  well  be 
likened,  and  they  should  be  recognized  in  any  in- 
telligent system  which  seeks  to  give  the  country 
the  full  benefit  of  its  streams  and  rivers. 

Passing  from  these  smaller  water-ways,  we  are 
now  to  consider  the  great  Father  of  Waters,  and 
find  it  in  need  of  help  throughout  its  entire  course. 
Conniiencing  at  the  twin  cities  of 

ST.   PAUL  AND  MINNEAPOLIS, 

which,  year  by  year,  are  reaching  out  their  arms, 
each  to  the  other,  until  the  time  is  not  far  distant 
when  they  will  at  last  constitute  one  magnificent 
city,  the  pride  of  the  great  Northwest,  we  find  the 
people  there  have  their  peculiar  needs,  which 
should  be  carefully  guarded  and  gratified. 
Thence,  coming  south  to 

THE  MIGHTY  MLSSOURI  RIVER, 

twenty-five  hundred  miles  of  which  are  said  to  be 
navigable,  we  find  many  problems  demanding  the 
attention  of  the  general  government.  This  noble 
stream  flowing  through  the  great  grain  fields  of 
the  Northwest,  is  of  such  overshadowing  import- 
ance to  all  that  section  of  our  common  country 
that  its  just  demands  should  and  will  receive  your 
ready  and  most  cordial  recognition.  (Applause.) 
It  is  almost  unnecessarv  for  me  to  call  vour  at- 
tention  to  the  river  in  the  vicinitv  of 

THE  SUPERB  CITY  OF  ST.  LOUIS. 

It  must  be  evident  to  you  from  her  large  and 
intelligent  delegation  now  on  the  floor  of  this 
Convention,  that  she  will  be  heard  from  in  due 
season,  and  her  just  and  urgent  demands  for  deep 
water,  will,  I  am  sure,  be  heartily  re-echoed  by 
every  member  of  this  Convention. 

The  Mississippi  River  Commission  have  already 


taken  vigorous  steps  in  that  direction,  and  the 
powerful  dredges  built  under  their  inspiration,  are 
the  most  wonderful  machines  in  that  line  that  have 
ever  been  constructed.  As  this  fleet  of  dredges  is 
increased  as  rapidly  as  the  appropriations  justify, 
and  as  the  other  plans  of  the  river  commission  are 
developed  to  the  point  of  consummation,  you  will 
see  the  Stars  and  Stripes  all  the  way  from  your 
new  city  of  Manila,  if  you  please,  carried  by  yotir 
astonished  bluffs  on  ocean  steamers  of  heavy  ton- 
nage, as  they  pass  onward  with  full  cargoes  to  the 
great  city  of  St.  Louis.    (Applause.) 

By  the  way,  gentlemen,  I  digress  a  moment  to 
pay  a  brief  tribute  to  the  important  and  valuable 
work  of 

THE  MISSISSIPPI  RIVER  COMMISSION, 

whose  arduous  and  difficult  labors  are  not  suffi- 
ciently understood  by  the  general  public,  I  fear,  to 
be  properly  appreciated.  Let  me  say  they  are  a 
body  of  patriotic,  capable  and  conscientious  men, 
and  we  should,  both  from  the  standpoint  of  policy 
and  justice,  hasten  now  and  always  to  hold  up  their 
hands.  I  believe  that  all  the  difficult  problems 
germane  to  the  river  and  its  regimen  can  best  be 
solved  under  the  wise  and  conservative  manage- 
ment of  a  commission  like  this.  And  it  would  be 
a  bad  day  indeed  for  the  Mississippi  Valley,  if  the 
commissic^n  was  ever  abolished,  or  its  jurisdiction 
curtailed.  They  have  done  well,  exceedingly  well, 
and  are  fully  entitled  to  the  thanks  of  a  grateful 
people.     (Applause.) 

To  return  to  my  subject.    What  shall  I  say  of 

THE  OHIO  RIVER, 

the  most  beautiful  of  all  our  Western  streams? 

Did  you  ever  happen  to  be  away  up  the  Ohio 
river,  on  one  of  its  long,  picturesque  reaches,  near 
the  close  of  a  summer's  dav?  If  so,  vour  nature 
is  more  phlegmatic  than  mine,  if  your  soul  did  not 
respond  to  the  beauties  of  the  scene,  as  you  gazed 
on  its  sparkling  waters,  and  enjoyed  its  graceful 
and  romantic  shores.  Why,  gentlemen,  the  Ohio, 
1  think  you  will  readily  agree  with  me,  is  entitled 
to  everything  she  may  demand.  Not  only  by  rea- 
son of  the  great  commerce  that  is  constantly  borne 
upon  her  noble  bosom,  but  because  we  should  re- 
member that  from  the  Ohio  came  the  first  inspira- 
tion for  internal  improvements.  On  her  northern 
shore.  Senator  Worthington,  of  Ohio,  the  father 
of  the  doctrine  of  internal  improvements,  was  the 
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first  to  agitate  this  important  subject  in  the  halls 
of  Congress;  while  on  her  southern  bank  was  his 
co-laborer,  the  **Great  Harry  of  the  West,"  whose 
inspired  voice  first  successfully  fought  its  arduous 
battles.  (Applause.)  I  see  my  old  friend  from 
Pittsburg,  Captain  Dravo,  joins  heartily  in  ap- 
plauding this  sentiment,  and  when  you  hear  from 
him  later,  gentlemen,  you  will  observe  that  he, 
himself,  is  a  mighty  apostle  of  the  water-ways. 
(Laughter  and  applause.) 

And  now,  gentlemen,  I  approach  what  is  to  the 
dwellers  of  the  lower  valley  a  (lueslion  of  supreme 
importance.  It  is  needless  for  me  to  say  that  1 
allude  to 

THE    RECLAMATION    AND    PROTECTION    OF   THE   VAST 
ALLUVIAL    FIELDS    OF    THE    MISSISSIPPI    VALLEY 

from  the  annual  Hoods,  which  have  cost  its  citizens 
countless  millions  of  dollars. 

The  fact  of  the  business  is,  it  is  the  duly  of  the 
government  to  take  charge  of  improvements  of  this 
sort  on  the  Mississi])pi  river,  for  many  and  obvious 
reasons.  (Applause.)  In  doing  this  there  will  l)e 
no  undue  stretch  of  constitutional  authority.  Even 
a  strict  constructionist  like  Jno.  C.  Calhoun,  found 
abundant  warrant  for  such  wise  expenditures.  Not 
onlv  are  thev  hillv  sanctioned  bv  reason  and  au- 
thority.  but  the  heart  of  this  great  nation  has  been 
deeply  touched  by  the  manifold  sufferings  of  the 
people  of  the  Mississippi  V^alley.  Besides,  it  is 
estimated  that  there  are  not  less  than  LS, 000, 000 
of  acres  of  fertile  lands  that  can  be  reclaimed  from 
the  floods  and  brought  under  the  plow.  This 
would  add  as  much  as  $200,000,000  annually  to 
the  business  of  the  country,  giving  an  impetus  to 
all  kinds  of  improvements,  the  importance  of  which 
we  can  scarcely  estimate. 

Much  has  been  done  already  in  the  matter  under 
discussion.  The  levees,  through  the  combined  ef- 
forts of  the  government  and  the  riparian  States, 
are  being  made  stronger  and  better  year  by  year. 
This  will  be  more  thoroughly  understood  when  I 
tell  you  that  during  the  great  flood  of  1SS2  there 
were  2S4  crevasses,  which  swept  away  all  told  fifty- 
four  miles  of  levees.  In  ISOO  there  were  only 
twenty-three  crevasses,  and  the  amount  of  levees 
destroyed  was  equal  to  only  four  and  one-half 
miles.  And  since  that  time,  even  when  the  dykes 
were  tried  by  higher  floods,  the  number  of  crevasses 
and  the  consequent  destruction  to  proi)erty  have 
been  still  further  reduced.     This  subject,  gentle- 


men, is  one  of  transcendent  importance,  and  I 
trust  will  be  favorably  considered  by  the  delegates 
of  this  Convention.    (Applause.) 

Now,  passing  on,  let  us  consider  for  a  moment 
the  necessities  of  the  river  below  us.  I  think  you 
will,  one  and  all,  recognize  the  fact  that  there 
should  be  liberal  and  adequate  appropriations  for 

THE  SOUTHWEST  PASS. 

This  is  a  matter  in  which  all  parts  of  the  valley 
are  alike  concerned.  With  the  increased  size  of 
ocean  vessels,  unless  the  channel  is  deepened  at 
the  mouth  of  the  river,  it  will  be  impossible  to 
build  up  and  satisfactorily  care  for  the  large  export 
and  import  trade  to  which  the  Mississippi  Valley 
is  justly  entitled. 

A  forceful  and  accomplished  writer,  Mr.  Stuy- 
vesant  Fish,  in  his  admirable  address  recentlv  de- 
livered  before  the  Industrial  Commission,  and  al- 
ready (juoted  from  this  morning  by  Senator  Turley, 
showed  how  much  less  these  imports  and  exports 
amount  to  than  should  be  the  case  when  we  con- 
sider the  geographical  position  of  New  Orleans 
and  its  other  advantages.  I  invite  your  attention 
to  what  Mr.  Fish  has  to  say  on  this  subject: 

"The  line  of  equal  railroad  distances  to  New 
Vork  and  to  New  Orleans,  respectively,  may  be 
said  to  liegin  on  Lake  Sui:)erior,  at  the  boundary 
between  Wisconsin  and  the  upper  peninsula  of 
Michigan,  and,  following  the  northern  and  eastern 
boundaries  of  Wisconsin,  to  pass  through  Chicago, 
111.,  run  thence  southeasterly  through  Indianapolis, 
Ind.,  and  Bristol,  Tenn.,  and  to  reach  the  Atlantic 
Coast,  near  Charleston,  S.  C.  Fvery  point  to  the 
south  and  west  of  that  line  is  nearer  bv  rail  to  New 
Orleans  than  to  New  York.  It  is  in  that  part  of  the 
basin  of  the  Mississippi  river  which  lies  west  of 
that  line  that  our  exportable  surplus  of  breadstuff's 
and  packing  house  products  is  made,  and,  so  long 
as  water  runs  down  hill  and  it  costs  more  to  move 
freight  up  hill,  the  natural  tendency  of  that  export- 
able sur|)lus  will  be  to  reach  the  sea  at  New  Orleans 
and  the  other  (iulf  ports.     *     *     * 

"No  other  port  in  the  United  States  is  served  by 
railroads  reaching,  under  single  managements,  so 
far  and  in  such  varied  directions  into  the  interior 
of  the  continent.  That  those  railroads  ought  to 
bring  to  and  carry  from  New  Orleans  vastly  more 
than  they  do  of  goods  for  foreign  commerce,  is 
shown  by  their  gross  receipts  during  the  past  year, 
from  the  carriage  of  passengers  and  freight,  being 
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$130,037,703,  or  thirty  per  cent  more  than  the  vakie 
of  all  the  imports  and  exports  of  New  Orleans, 
which,  in  turn,  amounted  to  $100,01)0,537/' 

The  causes  prohibiting  a  larger  volume  of  export 
and  import  business  are  not  difficult  to  find.  He 
who  runs  may  read.  It  simply  means  that  this 
great  Southern  gateway  to  the  sea  has  been  too 
long  neglected.  The  truth  is,  the  mouth  of. the 
river  was  lost  sight  of,  commercially  s])eaking,  for 
many  years,  until  at  one  time  it  threatened  to  re- 
peat the  history  of  the  River  Nile,  which  is  cut  oiT, 
you  know,  from  the  sea  for  vessels  of  more  than 
fifty  or  sixty  tons  burden.  This  neglect  is  surpris- 
ing in  view  of  the  fact  that  our  leading  statesmen 
have  always  recognized  the  ownership  of  the  Mis- 
sissippi river  as  a  matter  of  commanding  im[x)rt- 
ance.  First  among  these  statesmen  was  the  great 
father  of  Democracy,  Thos.  Jeflferson,  who,  always 
a  strict  constructionist,  thought  he  had  violated  the 
letter  and  spirit  of  the  constitution  when  he  finally 
consummated  the  Louisiana  purchase.  He  justi- 
fied the  act  on  the  pica  of  necessity,  relying  on  ihe 
good  sense  and  patriotism  of  the  nation  to  ratify 
and  approve  it. 

We  find  Benjamin  Franklin  also,  as  far  back  as 
17S4,  expressing  himself  on  this  subject  in  a  letter 
to  Mr.  Jay  in  the  very  strongest  terms.  He  said, 
in  substance : 

**I  would  rather  agree  with  the  S])aniards  to  buy 
at  a  great  price  the  whole  of  their  rights  on  the 
Mississippi,  than  to  sell  a  drop  of  its  waters.  A 
neighbor  might  as  tir//  ask  mc  to  sell  niv  street 
door," 

And  yet,  after  a  supreme  and  successful  effort 
to  acquire  this  indis])ensable  outlet  to  the  sea,  the 
government  has  seemed  content  with  the  mere  fact 
of  ownershii),  and  for  manv  vears  showed  little  or 
no  inclination  to  enhance  its  benefits,  or  improve 
its  usefulness. 

In  saying  that  the  mouth  of  the  river  has  been 
neglected,  I  do  not  mean  to  suggest  that  Congress 
has  been  altogether  unmindful  of  the  situation. 
The  Eads  jetties  would  be  enough  to  gainsay  such 
allegation.  But  the  jetties  are  inadequate,  and  the 
ever  increasing  commerce  of  the  valley  demands  a 
depth  of  water  sufficient  for  the  largest  seagoing 
vessels,  and  nothing  less  than  that  will  satisfy  the 
just  demands  of  its  people.    (Applause.) 

I  believe,  gentlemen,  I  have  now  given  a  brief 
resume  of  all  the  matters  demanding  your  atten- 


tion, save,  perhaps,  one  or  two.  One  is  the  im- 
pcrtant 

CANAL    WHICH    IS    TO    UNITE   THE   GREAT   LAKES  OF 
THE  NORTHWEST  W^ITII  THE  MISSISSIPPI  RIVER. 

This  is  a  work  in  every  way  worthy  of  your  sup- 
port. I  am  not  forgetful  of  the  fact  that  the  rival 
cities  of  Chicago  and  St.  Louis  have  not  agreed 
altogether  about  the  construction  of  rhis  important 
artificial  water-wav.  But  I  am  told  that  their  dis- 
agreement  on  this  and  cognate  subjects  is,  perhaps, 
a  thing  of  the  ])ast,  and  judging  from  present  indi- 
cations, I  take  it  that  i)eace  now  reigns  supreme. 
1  shall  hope,  therefore,  that  it  will  be  the  pleasure 
of  this  august  Convention  to  adopt  a  strong  reso- 
lution in  favor  of  this  canal.    (Applause.) 

It  may  not  be  improper  to  say  in  this  connection 
that  we  have  always  found  the  able  Congressman 
from  Chicago  ready  and  willing  to  assist  the  peo- 
j)le  of  the  Lower  Valley,  and  those  who  are  so 
willing  to  help  others  should,  on  all  proper  occa- 
sions, receive  cordial  supi)ort  in  turn. 

There  is  one  other  work  of  vast  importance  to 
the  whole  country  that  should  have  the  benefit,  I 
submit,  of  your  utmost  influence  and  most  cordial 
approval.     I  speak  of 

THE   ISTJIMIAN    CANAL. 

Alwavs  "a  convenience,  it  is  now  a  necessity.  Its 
construction  will  bring  us  in  closer  touch  with  our 
recently  accjuired  possessions  in  the  far  distant 
l^^ast.  There  the  Stars  and  Stripes  now  proudly 
floating  under  an  Oriental  sun,  will  never  be  low- 
ered, gentlemen,  in  my  opinion,  so  long  as  time 
shall  last.  (Applause.)  They  tell  the  nations  of 
the  world  in  no  uncertain  tones  that  the  mighty 
republic  of  the  West  has  entered  on  a  new  era,  not 
of  con(juest,  but  of  usefulness,  and  that  she  is  ready 
to  meet,  and  ready  to  solve,  all  the  responsibilities 
of  the  new  environment.  These  late  events  pro- 
claim 

AMERICA   A    WORLD   POWER, 

responsible  alone  to  herself,  her  conscience,  and 
her  G(xl,  as  to  how  that  i)ower  will  be  used.  (Ap- 
plause. ) 

If  the  great  Massachusetts  Senator,  Daniel  Web- 
ster, could  now  return  to  the  scene  of  his  many 
earthly  triumphs,  he  might  well  say  of  his  own 
country,  as  he  once  said  of  England : 

"Our  morning  drum  beat,  following  the  sun 
and  keeping  company  with  the  ileeting  hours,  will 
circle  the  world  with  one  continuous  and  iminter- 


Past— PRESENT- 

nipted  strain  of  tlie  martial   imisic  of  America." 
(Great  applause.) 

Destiny,  my  fellow -countrymen,  lias  apjxjinted 
us  to  tliis  task.  We  are  simply  repaying  a  debt  of 
long  standing.  The  Old  W'orlil,  centnries  ago, 
sent  out  to  the  New  liet  bravest  and  lier  best:  the 
devout  pilgrim  to  the  bleak  shores  of  New  Eng- 
land; the  gay  cavalier  to  Maryland  and  Virginia 
the  brave  Huguenot  to  the  e))asts  of  the  (."aroHuas 
to  bring  hither  new  life  and  all  the  ble.';sings  o 
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civilization.      Their    descei 
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dants    now    repay    the 


debt  by  infusing  new  blood  into  the  stagnant  veins 
of  the  di.stant  East,  for  the  mutual  advantage  of 
both  nations,  and  the  general  welfare  of  all  man- 
kind.   (Applause.) 

But,  my  fellow-citizens,  I  am  detaining  you  too 
long.  I  desire  to  express  my  profound  thanks  for 
the  great  honor  yon  have  conferred  in  making  me 
your  Chairman,  and  I  now  await  the  further  pleas- 
ure of  the  Convention.     (Prolonged  applause.) 
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HIGH-WATER  PROTECTION  METHODS  ON  LOWER 

MISSISSIPPI  RIVER 


By  CAPT.  WILLIAM  JOSEPH  HARDEE,  City  Engineer  of  New  Orleans 


The  presentation  of  the  levee  line  on  the  lower 
MivSsissippi  river  during-  periods  of  high  water  is 
a  most  important  subject  and  is  worthy  of  much 
thought  and  attention  to  avoid  the  numerous  and 
costly  mistakes  which  have  been  made  in  the  past. 
When  the  method  under  which  that  character  of 
work  was  done  during  past  years  is  considered,  it 
is  most  surprising  that  so  much  success  was 
achieved  and  that  the  mistakes  which  were  made 
did  not  prove  more  extensive  both  as  to  cost  and 
disaster. 

Lip  to  the  present  time  there  has  been  no  well- 
defined  organization  for  the  systematic  conduct  of 
high-water  protection  work.  The  nearest  approach 
to  anything  like  systematic,  intelligent  and  harmo- 
nious co-operation  on  the  part  of  those  engaged  in 
such  work  was  during  the  flood  of  1S!)T:  but  this 
was  far  from  satisfactory  and  is  susce])til)le  of  great 
improvement. 

The  absence  of  anything  like  system  will  be  read- 
ily appreciated  when  it  is  remembered  that  there 
are  engaged  in  the  work  some  six  practically  inde- 
pendent agencies— the  district  levee  board,  the 
Parish  officials,  the  State  officials,  the  LTnited 
States  officials,  the  railroad  officials  and  the  indi- 
vidual planter.  At  the  present  time  not  one  of 
those  agencies  has  the  available  resources  with 
which,  alone  and  unassisted,  to  care  for  the  levee 
line  during  an  extraordinary  flood. 

The  local  district  levee  l)oards  are  charged  by 
law^  with  the  responsibility  of  preserving  at  all 
times  the  integrity  of  their  respective  levee  lines: 
and,  except  in  a  few  instances,  this  charge  has  been 
intelligently  executed;  but  there  have  been  occa- 
sions when  the  task  has  vastlv  exceeded  the  re- 
sources  of  the  several  boards. 

If  those  boards  had  possessed  ample  means,  they 
would  to-day  have  the  levee  line  of  their  respective 
districts  in  condition  to  resist  successfully  the  big- 
gest flood  so  far  experienced  w'ithout  the  necessity 


for  an  amount  of  work  in  excess  of  their  means. 
But  they  have  not  possessed  adequate  means  to 
accomplish  this  end,  and  it  is  a  fact  that  while  the 
levees  have  been  steadily  improved,  the  floods  of 
the  past  have  found  them  in  an  imperfect  condi- 
tion, and  a  great  amount  of  work  of  an  emergency 
character  has  been  necessary  to  successfully  pre- 
serve them  during  high-water  periods.  On  such 
occasions  the  other  agencies  have  been  requested 
to  assist,  or  they  have  voluntarily  proffered  assist- 
ance bv  reason  of  their  indirect  connection  with 
the  cause  and  their  general  interest  in  the  work. 

It  is  a  strange  fact  that  each  of  the  other  five 
agencies,  when  rendering  assistance,  seemed  to 
claim  superior  wisdom,  and  usually  insisted,  not  in- 
frequently to  the  disadvantage  of  the  work,  on  pro- 
ceeding according  to  its  individual  judgment.  Con- 
fusion was  the  inevitable  result,  and  from  confusion 
sprung  wastefulness  and  insubstantial  work,  some- 
times accompanied  by  disaster. 

Confusion,  attended  by  wastefulness  and  insub- 
stantial work,  has  oftentimes  been  due  to  a  lack  of 
forethought  or  proper  advance  consideration.  In 
some  instances  expensive  arrangements  were  made 
and  large  quantities  of  perishable  materials  were 
provided  for  prospective  high-water  protection 
work  which  never  materialized.  On  other  occa- 
sions the  magnitude  of  a  flood  was  neither  antici- 
pated nor  appreciated  until,  figuratively  speaking, 
the  last  minute,  and  then  the  necessary  work  had 
to  be  done  hurriedly  and  frequently  under  the  ad- 
verse conditions  of  bad  weather,  resulting  in  in- 
creased cost  and  less  stability. 

Based  on  his  observations  and  experience,  the 
writer  believes  that,  with  the  resources  at  com- 
mand, a  system  for  economically  and  efficiently 
preserving  the  levee  line  during  flood  periods  can 
be  devised. 

It  is  not  considered  advisable,  how^ever,  to  ad- 
vocate a  svstem  which  would  involve  the  combined 
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resources  and  efforts  of  the  entire  six  agencies  re- 
ferred to,  because,  depending  on  time  and  circum- 
stances, the  resources  of  those  agencies  vary.  A 
more  practical  system  would  he  such  a  one  as 
would  involve  one  agency  only,  with  adequate 
means  prosecuting  it,  and  then,  as  occasion  would 
demand,  the  necessarv  work  mav  in  advance  he 
divided  and  certain  functions  allotted  to  the  differ- 
ent agencies  according  to  the  practicability  of  ap- 
plying the  resources  of  each. 

The  old  maxim,  **In  time  of  peace  prepare  for 
war,''  applies  with  equal  force  to  the  preservation 
of  levees.  If  it  were  practicable  to  do  so,  the  levee 
line  should,  during  low-water  period,  be  ])ut  in  such 
a  condition  that  the  usual  cases  of  emergency 
which  now  arise  would  be  in  great  part,  if  not  alto- 
gether, removed.  It  is  hoped  that,  with  advancing 
years  and  the  continued  expenditure  of  large  sums 
of  money,  this  happy  condition  will  be  realized  at 
no  verv  distant  date. 

But,  taking  the  levee  line  as  it  stands  to-day, 
there  are  certain  kinds  of  high-water  protection 
work,  as  will  be  more  fully  described  later  on,  in- 
cidental to  every  flood  in  excess  of  a  stage  which 
puts  3  feet  or  more  of  water  against  a  levee.  The 
full  extent  of  protection  work  is,  of  course,  gov- 
erned bv  the  size  and  duration  of  the  flood.  If  it 
were  possible  to  anticipate  the  approximate  size  of 
a  flood,  a  large  amount  of  work  could  be  more  sub- 
stantially done  and  at  a  minimum  cost.  As  a  mat- 
ter of  fact,  a  flood  in  the  lower  Mississi])pi  river  can 
be  anticipated  within  reasonable  limits,  and  far 
enough  in  advance  of  its  realization  to  permit  the 
deliberate  execution  of  a  large  amount  of  prelimi- 
nary protection  work. 

An  approximate  relationship  exists  between  ad- 
jacent water  gauges  on  the  Mississippi  river  when 
the  flood  surface  of  that  stream  is  not  disturbed  bv 
crevasses  or  augmented  by  the  waters  from  tribu- 
tarv  streams.  For  instance,  a  certain  maximum  at 
Cairo  will  produce  a  certain  maximum  at  Memphis, 
the  next  prominent  gauge  station  l)elow.  A  gauge, 
however,  below  a  tributary  stream,  may  be  affectetl 
by  a  flood  poured  out  of  the  tributary,  but,  as  there 
is  an  approximate  relationship  between  a  gauge  so 
affected  and  the  next  gauge  below,  comparisons 
may  be  successively  carried  on  until  the  place  is 
reached  at  which  a  forecast  is  desired.  The  great 
bulk  of  the  water  which  produces  a  flood  in  the 
lower  Mississippi  river  is  derived  from  the  Ohio 
river  and  the  Mississippi  river  itself  above  Cairo. 


A  flood  out  of  any  of  the  tributary  streams — St. 
Francis,  White,  Arkansas,  Yazoo  or  Red — does 
not  materially  add  to  the  height  of  a  flood  in  the 
Mississippi.  The  effect  of  a  flood  from  any  one  of 
those  streams  is  rather  to  prolong  the  passage  of 
a  coincident  flood  in  the  Mississippi  than  to  in- 
crease its  height.  Of  course,  floods  poured  simul- 
taneouslv  out  of  all  those  streams  or  out  of  each 
stream  at  or  about  the  time  that  the  crest  of  a 
coincident  flood  wave  in  the  Mississippi  passed  its 
mouth  would  materially  increase  the  height  of  the 
flood  in  the  latter  stream.  But  the  records  since 
and  including  1SJ)0  do  not  show  that  such  a  coin- 
cidence of  floods  has  occurred.  Thev  show,  how- 
ever,  that  some  only  of  the  tributaries  contributed 
more  or  less  to  the  height  and  duration  of  the 
floods  of  ISOO,  1SJ)L>,  ISD:]  and  ISDT!  On  the  other 
hand,  the  Mississippi  river  may  be  abnormally  de- 
])ressed  below  the  mouth  of  the  Red  river,  as  has 
sometimes  occurred,  on  account  of  Red  river  being 
low  and  a  large  volume  of  Mississippi  river  water 
in  conse(|uence  thereof  being  drawn  off  by  the 
Atchafalaya  river. 

As  the  great  floods  emanate  north  of  Cairo,  that 
place  can  properly  be  considered  the  strategic 
point,  and  the  Cairo  gauge  can  be  accepted  as  a 
fairly  reliable  index  to  what  will  follow  on  the 
lower  Mississippi.  A  wave,  such  as  we  are  con- 
cerned with,  in  so  far  as  it  bears  on  the  subject- 
matter  of  this  paper,  occupies  from  ten  to  fourteen 
days  in  |)assing  from  Cairo  to  Vicksburg,  so  that 
we  ahvavs  have  that  much  advance  notice  of  what 
is  coming.  The  tributaries,  of  course,  should  he 
closely  ol)served,  and  proper  allowance  should  be 
made  for  any  influence  they  might  exert. 

It  is  the  writer's  opinion  that  no  damage  can 
befall  any  of  the  existing  levees  when  there  is  less 
than  :>  feet  of  water  against  them.  But  at  about 
the  o-foot  stage  the  pressure  is  sufficiently  great 
to  connnence  developing  weaknesses  due  to  faulty 
construction,  unequal  shrinking  or  leaks  caused  by 
Inirrowing  animals.  It,  therefore,  follows  that 
unless  a  flood  in  excess  of  that  J3-foot  stage  is  ex- 
perienced, there  is  no  need  for  protection  work  of 
anv  kind;  but,  as  soon  as  it  is  evident  that  the  3- 
foot  or  higher  stage  will  be  experienced,  prepara- 
tions for  a  high-water  campaign  should  be  innne- 
diatelv  beeun,  and  conducted  as  the  conditions 
attending  the  expansion  of  the  flood  demand. 

The  battures  or  foreshores  vary  in  elevation  with 
respect  to  the  high-water  surface  at  different  places 
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along  the  river.  The  ground  is  usually  higher  near 
the  edge  of  the  bank  than  it  is  at  the  levoe,  so  that 
a  flood  which  covers  the  ground  near  the  edge  of 
the  bank  puts  several  feet  of  water  against  t\w 
levee.  The  water  usuallv  finds  its  wav  to  a  levee 
through  depressions  and  drainage  ditches,  and, 
with  few  exceptions,  is  well  against  the  levee  l)e- 
fore  the  entire  foreshore  is  fully  overtopped. 

The  following  is  the  approximate  height  which 
will  put  ']  feet  of  water  against  a  considerable 
length  of  the  leveo  line  in  the  vicinity  of  the  re- 
spective gauges,  though  a  foot  or  so  less  in  height 
will  put  3  feet  of  water  against  short  lengths  of 
levee:  Vicksburg,  42  feet;  St.  Joseph,  '>S  feet:  Nat- 
chez, 44  feet:  Red  River  Landing,  42  feet:  Bayou 
Sara,  37  feet;  Baton  Rouge,  34  feet:  Plaquemine, 
29  feet;  Donaldsonville,  2()  feet;  College  Point,  23 
feet;  Carrollton,  12  feet.  The  gauge  at  Fort  Jack- 
son is  not  included,  as  its  elevation  is  so  often  in- 
fluenced bv  wind  and  tide. 

It  is  now  in  order  to  ascertain  what  height  at 
Cairo  culminates  in  42  feet  at  \'icksburg  and  42 
feet  at  Red  River  Landing. 

A  comparison  of  fifteen  gauge  observations 
selected  at  random  shows  that  for  stages  of  2.")  feet 
or  less  at  Cairo  the  time  consumed  in  the  passage 
of  the  crest  of  a  wave  from  Cairo  to  Vicksburg 
varies  from  four  to  eight  days.  But  as  we  are  in- 
terested onlv  in  stasres  which  culminate  in  42  feet 
at  Vicksburg,  a  comparison  of  lower  stages  should 
be  disregarded. 

On  account  of  the  closure  of  St.  Francis  basin 
during  recent  years,  flood  waves  which  occurred 
prior  to  1S08.  and  which  were  in  excess  of  bank 
full  stage,  should  be  disregarded,  as  they  would 
prove  misleading.  A  comparison  of  all  the  flood 
waves  of  consistent  elevation,  since  and  including 
the  vear  1804,  shows  that  42.7  feet  at  Cairo  will 
culminate  in  42  feet  at  Vicksburg,  and  that  the 
time  of  passage  varies  from  ten  to  fourteen  days, 
a  fair  average  being  twelve  days.  These  figures 
include  an  addition  of  height  and  ])rolonged  time 
of  passage  due  to  augmentation  by  water  from  the 
St.  Francis  and  White  rivers,  which  is  ahnost  in- 
variablv  coincident  with  a  flood  of  the  elevation  we 
are  discussing  in  the  Mississippi  river. 

Storms  which  occur  in  the  valley  of  the  Ohio 
river  usually  originate  west  of  there,  and,  in  their 
passage,  traverse  the  territory  drained  by  the  St. 
Francis  and  White  rivers. 

The  probable  maximum  height  which  the  gauge 


at  Cairo  will  reach  may  be  estimated  with  fair 
accuracy  by  considering  the  gauges  at  stations 
north  of  that  place  on  the  Ohio  and  Mississippi 
rivers  and  their  tributaries,  so  that  by  a  series  of 
deductions  it  is  possible  to  secure  more  than  twelve 
days'  notice  of  what  is  to  be  expected,  as  well  as  to 
forecast  beyond  the  42-foot  stage  at  Vicksburg. 

The  records  show  that  at  the  time  of  the  vear 
when  the  gauge  at  Vicksl)urg  reaches  42  feet  Red 
river  and  its  tributaries  are  usuallv  low,  from  which 
it  may  be  safely  inferred  that  42  feet  at  Vicksburg 
cannot  be  expected  to  culminate  in  more  than  39 
feet  at  Red  River  Landing:  the  time  of  passage 
may  be  placed  at  two  days  though  on  an  average 
it  is  a  fraction  less. 

It  must,  therefore,  be  noted  that  high-water  pro- 
tection work  of  some  kind  will  be  necessarv  under 
the  proposed  system  between  Vicksburg  and  Bou- 
gere  (lower  terminal  of  the  levee  system  of  the 
lower  Tensas  district),  before  work  of  any  kind  will 
l)e  necessary  below  Red  River  Landing. 

Ordinarilv, — i.  e.,  when  the  Red  river  and  its 
trilnitaries  are  low,  as  is  usually  the  case — the 
gauge  at  Vicksburg  must  read  4(i  feet  to  produce 
42  feet  at  Red  River  Landing. 

Failure  of  levees  usuallv  results  from  one  of  the 
following  seven  causes: 

1.  Insufficient  height,  which  permits  the  water- 
to  flow  over  the  top  of  the  levee,  cutting  it  away. 

2.  Leakage  due  to  faulty  construction;  to  un- 
even shrinking  or  sinking,  or  to  the  operations  of 
burrowing  animals  resulting  in  the  formation  of 
cracks  or  holes,  which,  under  some  conditions, 
rapidly  etdarge  as  the  water  flows  through  them. 

3.  Sloughing,  due  principally  to  some  defect  in 
the  body  of  the  levee,  which  permits  the  water  to 
percolate  too  freely  through  it,  and  which,  being 
attended  by  defective  drainage  on  the  land  side, 
results  in  the  land  slope  becoming  saturated  and 
so  softened  that  it  will  not  stand. 

4.  Sinking,  the  result  of  the  levee  having  been 
built  on  an  unstable  foundation,  generally  of  a 
quicksand  character,  which,  under  the  influence  of 
excessive  wetting  and  the  pressure  exerted  by  the 
weight  of  the  eml)ankment,  is  displaced  and  causes 
the  embankment  to  subside  into  the  cavity  thus 
created. 

5.  Wave-wash,  which,  when  the  river  is  made 
rough  by  wind  or  by  passing  steamers,  attacks  the 
surface  of  the  levee  not  protected  by  a  close  growth 
of  grass. 
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6.  Excessive  erosion  at  salient  angles  due  to 
removal  of  all  of  the  old  levee,  causing  abnormal 
velocitv  of  the  current,  which  washes  and  cuts 
away  the  controlling  embankment. 

7.  Cutting  due  to  operations  of  malicious  or 
insane  persons. 

INSUFFICIENT  HEIGHT 

Earthen  embankments,  no  matter  how  well  pro- 
tected bv  a  growth  of  sod,  will  be  destroved  bv 
water  flowing  over  their  tops  for  any  considerable 
length  of  time.  It  is,  therefore,  absolutely  neces- 
sary to  keep  the  top  of  the  levee  well  above  the 
water  surface.  To  assure  this,  the  levee  line  should, 
if  practicable,  be  maintained  at  a  uniform  grade, 
even  if  the  cross-section  of  the  embankment  cannot 
at  the  same  time  be  given  the  standard  dimensions 
of  8  feet  crown  and  0  feet  of  base  to  each  foot  of 
height.  All  of  the  low  lengths  of  the  levee  line 
should  be  brought  to  the  standard  grade  well  in 
advance  of  high  water.  The  work  can  be  done 
then  not  onlv  at  much  less  cost,  but  so  much  more 
substantially,  and  the  cost  of  protecting  the  new 
work  with  washboards  will  be  saved.  This  matter 
was  seriously  considered  just  after  the  flood  of  18J)7, 
but,  owing  to  the  long  length  of  low  levee  line,  and 
the  limited  amount  of  monev  available  for  levee 
improvement,  nothing  much  was  done  beyond  a 
length  of  about  five  continuous  miles  by  the  United 
States  in  the  Lower  Tensas  District  and  a  few  miles 
by  the  Atchafalaya  board  scattered  throughout  its 
district. 

The  length  of  low  levee  has  since  then  been 
greatly  reduced;  it  is  believed  that  it  is  now  prac- 
ticable to  raise  all  of  the  remaining  lengths  of  low 
levee  to  standard  grade  during  the  coming  con- 
struction season.  But  if  this  is  not  done  before  a 
flood  is  in  sight  which  will  overtop  the  low  lengths 
of  levee,  as  soon  as  a  conclusion  as  to  the  probable 
height  is  reached,  which  should  be  as  far  in  advance 
as  possible,  the  topping  or  '^capping,''  as  it  is  com- 
monly designated,  should  be  put  on  with  teams  and 
scrapers.  Work  done  in  this  manner  generally 
costs  less  and  has  the  advantage  of  greater  com- 
paction and  is  in  consecjuence  much  more  substan- 
tial than  earth  placed  by  handbarrows  or  wheel- 
barrows. To  postpone  the  capping  until  the  water 
is  near,  or  actually  on,  the  crown  of  the  levee,  or 
until  the  land  in  the  rear  becomes  submerged  by 
seepage  or  rainwater  due  to  defective  drainage,  is 


taking  an  unjustifiable  risk,  and  entails  an  avoid- 
able increase  in  the  cost  of  the  work. 

Whether  the  capping  be  put  on  by  teams  or  by 
other  means,  it  should  be  protected  with  wash- 
boards against  erosion  by  the  waves.  In  the 
past  capping  has  been  protected  by  sacks  filled 
with  earth  or  cotton-bale  bagging  carefully  placed 
along  the  front  surface  of  the  capping.  This  method 
should  be  abandoned;  it  is  more  costly  and  less 
substantial  than  wooden  washboards.  If  the  cap- 
ping is  put  on  by  teams,  the  washboards  can  he 
most  advantageously  placed  after  the  earth  is  in 
place;  but  if  the  capping  is  put  on  with  wheelbar- 
rows or  handbarrows,  the  washboards  should  he 
put  on  in  advance  of  the  earth. 

The  washboards  should  consist  of  1  x  12-inch 
X  12-foot  lumber  placed  parallel  to  the  levee,  stand- 
ing on  the  1-inch  side  and  about  one  foot  from  the 
river  edge  of  the  crown.  The  washboards  should 
be  held  in  position  by  two  lines  of  2  x  2-inch  pick- 
ets sharpened  and  vertically  driven  at  least  ITi 
inches  in  the  levee;  two  pickets  should  be  driven 
for  every  six  lineal  feet  of  washboards,  one  on  each 
side  of  the  boards  and  with  just  space  enough  be- 
tween to  permit  the  comfortable  adjustment  of  the 
boards.  Each  board  should  be  nailed  at  top  and 
bottom  to  each  picket.  The  writer  has  personally 
directed  the  placing  of  many  miles  of  washboards, 
and  has  seen  much  of  that  kind  of  work  done  bv 
Others.  Sometimes  on  account  of  scarcity  of  ma- 
terials,  or  in  an  endeavor  to  economize  on  cost, 
single  pickets  only  were  placed,  or  double  pickets 
at  the  junction  of  boards  only,  with  a  single  picket 
at  the  half-way  point  between,  and  the  boards  were 
sparsely  nailed  or  the  nailing  was  altogether 
omitted.  These  latter  methods  are  falsely  econom- 
ical and  should  not  be  practiced.  The  greater 
security  obtained  by  the  use  of  double  pickets  and 
full  nailing  will  amply  compensate  for  the  cost  of 
the  additional  materials. 

Weakness  in  some  of  the  capping  which  has  been 
placed  in  the  past  has  resulted  from  inattention  to 
small  details.  In  the  first  place,  the  portion  of  the 
crown  of  the  levee  to  be  occupied  by  the  capping 
should  be  thoroughly  broken  up  so  as  to  make  a 
good  bond  with  the  new  earth.  Without  such 
bond  there  will  be  free  leakage  across  the  line  of 
junction,  particularly  in  the  case  of  thickly  sod- 
grown  embankment.  Care  must  be  taken  to  see 
that  each  bottom  board  touches  the  levee  through- 
out its  length  and  that  it  is  well  pressed  into  the 
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levee  to  prevent  any  under  wash;  the  washboards 
should  otherwise  be  firmly  and  securely  set,  for 
they  are  often  and  for  long  periods  subjected  to 
heavy  strains  by  the  waves  beating  against  them, 
and  if  not  made  secure  they  will  work  loose.  As 
soon  as  they  get  loose  and  are  weakened  by  the 
waves  they  cause  the  earth  behind  them  to  loosen 
and  crumble  and  wash  under  the  bottom  boards, 
and  soon  the  entire  capping  is  destroyed.  Care 
should  be  taken  to  tamp  the  earth  in  light  layers 
as  it  is  placed  against  the  washboards,  to  insure  a 
close  union  of  the  two.  Otherwise  rainwater  and 
over  wave-wash  water  will  percolate  through  the 
soft  earth,  impair  the  union  and  ultimately  weaken, 
if  not  wholly  destroy,  the  capping..  The  top  of  the 
capping  should  be  sloped  towards  the  rear  from 
where  it  joins  the  washboards,  so  that  both  rain- 
water and  over-wash  will  promptly  run  off. 

LEAKAGE 

Leakage  is  due  to  either  faulty  construction,  un- 
equal shrinking  or  sinking,  or  burrowing  animals, 
and  constitutes  one  of  the  most  perplexing  prob- 
lems a  levee  engineer  has  to  deal  with  during  high 
water.  Leaks  are  more  or  less  treacherous,  and 
are  both  difficult  and  expensive  to  stop. 

Failure  to  properly  clean  and  then  break  up  with 
a  plow,  or  otherwise,  the  surface  of  the  ground  to 
be  occupied  by  the  base  of  the  levee,  to  insure  a 
perfect  bond  between  the  embankment  soil  and  the 
natural  soil;  or  failure  before  construction  com- 
mences to  remove  all  foreign  substances  which 
might  in  after  years  decay  and  leave  a  cavity;  or 
the  introduction  of  foreign  substances  into  the  em- 
bankment at  the  time  of  its  construction  may  re- 
sult in  leaks. 

In  some  instances,  where  old  levees  have  been 
razed  in  building  new  levees  or  where  they  have 
caved  into  the  river,  the  writer  has  observed  in  the 
body  of  the  embankment,  large  cavities,  which 
could  have  been  produced  only  by  the  rotting  of  a 
wooden  barrel  or  wooden  box  or  a  pile  of  logs. 
He  has  also  observed  a  clear  line  of  demarcation 
between  the  embankment  soil  and  the  natural  soil, 
indicated  by  a  stratum,  two  inches  or  more  thick, 
of  partially  decayed  leaves  and  trash.  This  stra- 
tum must,  by  reason  of  its  composition,  be  per- 
meable, in  which  case  leakage  would  be  free,  and, 
after  the  trash  and  leaves  would  be  deposed,  the 
soil  of  the  embankment  or  the  soil  of  the  ground 
would  be  attacked  and  eroded  in  proportion  to  the 


strength  of  the  flow  of  water  through  the  channel 
thus  created. 

There  need  be  but  little  apprehension  in  the 
future  from  leaks  originating  in  the  several  man- 
ners described.  During  the  past  ten  years  a  large 
percentage  of  the  levee  line  of  the  Fourth  Engineer 
District,  Improving  Mississippi  river,  has  been 
built  anew,  and  the  remaining  lengths  have  been  so 
substantially  enlarged  as  to  almost  entirely  elimin- 
ate original  defects:  the  system  of  inspection  has 
been  rigid,  and  it  is  not  probable  that  the  em- 
bankments contain  any  defects  of  construction. 

Unequal  shrinkages  cannot  easily  be  provided 
against.  It  usually  manifests  itself  in  cracks  ex- 
tending in  almost  every  conceivable  direction,  and 
its  occurrence  is  most  frequent  in  embankments 
built  of  buckshot  or  clayey  materials  or  in  embank- 
ments built  of  those  materials  and  sand,  alternatelv 
placed  in  thick  bodies  or  layers.  The  degree  of 
inequality  of  the  shrinkage  seems  to  be  governed 
entirely  by  the  amount  of  moisture  in  the  soil  when 
it  is  put  into  place. 

The  earth  near  the  bottom,  sides  and  top  of  a 
crack,  usually  expands  when  moistened.  If  it  is 
wetted  by  slow  degrees  the  crack  will  usually  close 
up.  The  greatest  danger  attending  a  crack  occurs 
when  the  soil  surrounding  it  remains  unwetted  for 
several  years  during  which  time  the  crack  increases 
in  size,  and,  if  a  large  volume  of  water  be  suddenly 
thrust  upon  it,  the  soil  will  rapidly  wash  and  the 
crack  increase  in  size  until  it  finally  causes  the  em- 
bankment to  collapse.  Unequal  shrinking  is  rare 
in  embankments  built  whollv  of  loam  or  sand. 

The  levees  should  be  carefully  inspected  just  be- 
fore or  soon  after  the  water  has  gotten  against 
them,  and,  if  cracks  are  found  they  should  be 
filled  and  rammed  with  loose  earth,  particularly 
and  most  carefully  on  the  intake  side.  If  a  crack 
is  not  discovered  until  the  water  is  well  against  the 
embankment,  the  exposed  portion  should  be  treat- 
ed as  above,  and  clods,  mixed  with  loose  earth, 
should  be  dumped  into  the  water  over  the  crack 
until  the  flow  of  water  has  been  entirely  cut  off. 

Lateral  cracks  in  a  levee  are  sometimes  caused 
by  the  sinking  of  a  section  of  embankment  built 
on  a  bad  foundation,  while  the  adjoining  section, 
built  on  a  good  foundation,  stands  firm.  Such 
cracks  are  usually  large  and  conspicuous,  and 
should  be  repaired  during  low  water.  If  not  re- 
paired then,  they  should  be  treated  exactly  as  has 
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been  described  for    cracks    produced    by  unequal 
shrinkage. 

The  attention  which  has  l)een  devoted  to  drain- 
ing old  burrow  pits,  neighboring  sloughs,  etc.,  has 
resulted  in  a  large  reduction  of  the  nocuous  opera- 
tions of  burrowing  animals,  by  destroying  their 
harbor  and  breeding  places,  causing  them  to  mi- 
grate to  localities  more  favorable  to  their  pursuits. 
But  the  evil  still  exists  to  a  troublesome  degree. 
Burrowing  animals  do  not  work  with  great  suc- 
cess in  sandv  soils  because  the  walls  cave  in  behind 
them;  it  is  in  clav  that  thev  do  their  best  work. 
For  that  reason  we  find  few  levees  built  of  sandy 
soils  cut  up  with  leaks  made  by  burrowing  animals. 
This  kind  of  leak  is  mostly  found  in  buckshot  or 
clay  levees;  a  compensating  advantage  exists  in  the 
fact  that  such  soil  does  not  easily  erode  and  a  single 
hole  is  not  always  dangerous.  If  it  is  no  larger 
than  two  inches  in  diameter  it  will  do  no  damage 
as  long  as  its  size  does  not  increase.  It  should  be 
carefully  watched,  and,  as  long  as  the  water  it  dis- 
charges is  clear  or  free  of  sediment,  all  is  well. 
But  if  it  discharges  nniddy  water  or  a  considerable 
quantity  of  sediment,  such  action  is  plain  evidence 
that  the  hole  is  either  a  very  direct  one  or  that  it 
is  enlarging  by  erosion,  or  that  an  animal  or  ani- 
mals are  somewhere  at  work  in  it.  It  has  then 
become  a  menace  to  the  safety  of  the  levee  and 
should  be  promptly  treated. 

The  greatest  danger  to  be  apprehended  from 
holes  through  any  kind  of  a  levee  is  the  presence 
of  a  large  number  of  them  within  a  small  area.  As 
the  holes  enlarge,  the  intervening  volume  of  earth 
is  correspondingly  reduced;  individual  enlargement 
results  in  several  holes  working  into  each  other  and 
becoming  one  hole,  and  this  process  of  conversion, 
if  not  checked,  may  continue  until  numerous  small 
holes  have  become  one  large  hole  beyond  control. 

Plugging  a  hole  is  rather  a  simple  matter  if  the 
intake  end  of  the  hole  can  be  located,  but  to  stop 
a  good-sized  leak  at  the  discharge  end  is  tedious, 
expensive  and  uncertain.  The  intake  end  of  a  hole 
which  discharges  out  of  the  land  slope  of  the  levee, 
or  at  the  base  of  the  levee,  or  just  beyond  the  base 
of  the  levee,  may  be  several  hundred  feet  distant 
from  a  point  immediately  abreast  of  it  ojl  the  river 
side,  or,  if  approximately  abreast  of  it,  a  hundred 
feet  or  more  distant  from  the  base  of  the  levee. 
There  being  a  well-defined  channel  affording  a  line 
of  least  resistance,  the  water  fiows  along  that  line. 
But  as  soon  as  the  discharge  end  is  obstructed  an- 


other line  of  least  resistance  develops,  probably  a 
minute  channel  connected  with  the  main  channel, 
which,  under  the  increased  pressure,  rapidly  en- 
larges and  the  water  bursts  out  elsewhere.  The  flow 
continues  as  before,  not  infrequently  to  a  greater 
extent  if  the  flow  line  has  been  made  more  direct. 

The  writer  has  determined  the  location  of  the 
intake  end  of  a  hole  by  the  use  of  unslacked  lime. 
This  method  is  very  tedious,  and  is  not  practicable 
if  a  large  area  must  be  investigated.  If  unslacked 
lime  be  dropped  into  the  water  just  over  the  intake 
and  is  sucked  into  the  hole,  that  fact  will  very 
shortly  be  manifested  by  the  water  discharged  by 
the  hole.  In  order  not  to  confuse  the  location  of 
the  intake,  small  areas  of  ground  only  can  be  cov- 
ered at  a  time. 

The  tise  of  lime  is  valuable  in  some  instances,  and 
is  recommended  to  determine  if  the  hole  be  direct; 
that  is,  if  its  intake  end  is  immediately  abreast  of 
the  discharge  end  and  within  reasonable  working 
distance  from  the  base  of  the  levee.  The  position 
of  the  intake  end  of  a  hole  largely  governs  the 
method  which  should  be  employed  to  stop  the  leak. 
In  the  majority  of  cases  the  intake  end  of  a  single 
hole  is  so  far  removed  from  the  discharge  end  that 
it  is  impossible  to  locate  it.  When  numerous  holes 
exist  within  a  small  space  the  intakes  are  nearly 
always  just  abreast  of  the  discharge  ends. 

It  is  not  considered  possible  to  define  a  method 
for  universal  application  in  stopping  leaks.  Nearly 
all  leaks  have  to  be  cared  for  according  to  their 
individual  characters,  and  this  can  come  to  him  in 
charge  only  by  long  experience.  The  experienced 
physician  does  not  always  need  a  thermometer  and 
pulse  test  to  determine  that  a  patient  has  fever; 
something  almost  intangible,  in  the  appearance  of 
the  ])atient,  the  odor  of  the  room  and  other  things, 
make  the  fact  apparent  to  him.  So  it  generally  is 
with  the  experienced  levee  engineer;  he  seems  to 
know  intuitively  whether  a  hole  is  dangerous,  as 
well  as  how  it  should  be  cared  for.  However,  some 
general  rules  ap])ly  to  the  stoppage  of  leaks,  par- 
ticularly to  the  avoidance  of  expensive  and  worth- 
less work,  which  may  augment  rather  than  reduce 
the  danger. 

A  common  method  for  stopping  leaks,  when  the 
tools  and  materials  are  available,  is  to  drive  with 
a  dolly,  or  light  hand  pile  driver,  a  single  line  of 
sheet  piling  (2  x  12-inch  boards  tongued  and 
grooved  or  otherwise  prepared  to  make  close  joint) 
into  the  river  slope  of  the  levee  or  into  the  ground. 
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just  at  or  immediately  beyond  the  base  of  the  levee 
to  a  sufficient  depth  to  encounter  the  hole  or  holes, 
and  thus  cut  off  the  flow  of  water.  This  is  a  cer- 
tain and  comparatively  inexpensive  remedy  if  the 
holes  can  be  encountered,  but  if  the  holes  are  not 
covered  the  work  is  worthless  and  its  cost  will  have 
been  wasted.  Sheet  piling  should  therefore  not  be 
employed  when  the  river  side  position  of  the  hole 
cannot  be  definitely  located. 

As  dollies  have  not  been  extensively  used  along 
the  river,  a  brief  description  of  them  is  pertinent. 
A  dolly  is  a  stick  of  square  or  rectangular  shaped 
timber  of  varying  size  and  length,  according  to  the 
driving  power  desired,  near  to  the  outer  end  of 
which,  at  proper  working  distances  apart,  are 
nailed  cross-strips  or  hand-boards  to  furnish  con- 
venient grasp  for  raising  it.  The  inner  end  rests 
on  the  ground  or  a  platform,  and  is  held  in  position 
by  several  stakes  or  pegs  driven  about  it,  the 
ground  end  being  but  slightly  lower  than  the  outer 
end  to  maintain  the  dolly  on  something  like  a  hori- 
zontal plane.  Enough  men  are  put  at  the  hand- 
boards  to  readily  raise  the  outer  end  of  the  stick 
several  feet  above  the  object  to  be  driven.  The 
stick  is  raised  and  sharply  let  fall  alternately  until 
the  object  is  driven  to  the  desired  depth.  Great 
care  should  be  observed  in  selecting  the  position 
for  the  sheet  piling  with  reference  to  the  location 
of  the  leak  or  leaks  and  the  character  of  the  soil 
composing  the  embankment.  The  very  least  pos- 
sible penetration  by  the  sheet  piling  is  desirable, 
to  reduce  vibration  and  avoid  weakening  the  em- 
bankment by  cracking  or  loosening  it.  In  dealing 
with  soils  which  easily  crack  or  loosen  when  pene- 
trated, the  sheet  piling  should  never  be  driven  into 
the  body  of  the  embankment.  Sheet  piling  should 
also  be  driven  in  the  shortest  possible  time. 

During  the  flood  of  1892  a  crevasse  was  caused 
by  inexperienced  men  driving  sheet  piling  into  the 
embankment  at  Tessier's  Plantation,  Pontchartrain 
District.  There  were  three  3-inch  holes  in  the 
levee  at  that  place,  discharging  within  a  few  feet 
of  each  other  at  the  land  base  of  the  levee.  These 
holes  had  existed  for  some  years,  and  had  been  fre- 
quently observed.  In  those  days  many  such  leaks 
existed  at  numerous  places  in  that  levee  district; 
a  few  only  of  them  were  considered  to  seriously 
menace  the  safety  of  the  levee,  and  those  few  were 
cut  out  when  the  river  was  low.  But  the  great 
majority  were  allowed  to  remain  undisturbed.  Just 
before  the  flood  reached  its  maximum  stage,  some 


of  the  leaks  which  had  been  allowed  to  continue 
showed  serious  symptoms,  and  the  Levee  Board 
decided  to  stop  all  of  them.  In  this  task  a  number 
of  the  bridge  gangs  of  the  Yazoo  and  Mississippi 
Valley  Railroad  were  employed.  A  small  gang  of 
men,  without  experienced  direction,  commenced 
work  during  the  afternoon  driving  sheet  piling  into 
the  river  slope  of  the  embankment  at  Tessier.  Mr. 
J.  W.  Ross,  a  nearby  resident  and  ex-member  of 
the  levee  board,  has  since  told  me  that  he  was 
present  a  part  of  the  afternoon  the  sheet  piling  was 
being  driven;  that  before  any  of  the  piling  was 
driven  the  holes  were  discharging  clear  water,  free 
of  sediment,  and  that  the  holes  gave  no  evidence 
that  enlargement  was  in  progress;  but  that  after 
a  few  planks  had  been  driven  the  holes  commenced 
to  discharge  muddy  water  and  large  quantities  of 
sediment.  There  was  no  relief  gang,  and  work  was 
discontinued  at  nightfall,  at  which  time  some  six 
or  eight  piecs  of  plank  had  been  driven.  At  about 
nine  o'clock  that  night  the  levee  collapsed,  and  the 
river  poured  through  the  opening.  There  is  scarcely 
a  doubt  that  the  piling  cracked  and  loosened  the 
earth  in  the  embankment,  causing  it  to  erode  rap- 
idly, and  that  the  sheet  piling  was  the  direct  cause 
of  the  failure  of  the  levee. 

Another,  but  more  costly  method  for  stopping 
leaks  having  their  intake  ends  on  the  front  slope 
of  the  levee  or  within  reasonable  working  distance 
of  the  base  of  the  levee,  is  to  drive  vertically  two 
lines  of  lxl2-inch  boards,  not  necessarily  arranged 
to  make  close  joints,  from  '3  to  6  feet  apart,  (dis- 
tance regulated  by  height  of  structure)  with  just 
enough  penetration  to  furnish  good  toe  hold,  suf- 
ficiently braced  longitudinally  and  laterally  to 
afford  required  rigidity.  This  structure  is  built  in 
a  continuous  length  from  the  levee  to  a  point  be- 
yond the  intakes  and  back  to  the  levee,  arid,  after 
the  woodwork  has  been  completed,  the  interior 
formed  by  the  two  lines  of  plank  is  filled  with  earth. 
The  structure  is  commonly  called  a  mud-box. 
Sometimes,  owing  to  scarcity  of  materials  or  to  in- 
experience of  those  doing  the  work,  a  single  line 
of  1-inch  plank  was  driven,  and  the  entire  space 
between  it  and  the  levee  was  filled  with  loose  earth 
or  sacks  filled  with  earth.  This  form  of  structure 
is  called  a  bulkhead.  It  is  manifest  that  either  bulk- 
heads or  mud-boxes,  like  sheet  piling,  are  worthless 
unless  the  sore  itself — the  intake  end  of  the  hole — 
is  reached  and  covered.  The  writer  has  seen  a  large 
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amount  of  all  three  of  the  kinds  of  work  described 
which  failed  to  accomplish  any  good. 

Of  the  three  methods  named,  sheet  piling,  when 
practicable,  is  recommended.  It  is  equally  eflfec- 
tive,  less  expensive  and  most  quickly  put  in  place. 

When  a  hole  develops  serious  symptoms  and  its 
intake  end  cannot  be  located,  it  must  be  treated  in 
the  most  substantial  manner  possible  at  the  dis- 
charge end. 

During  the  flood  of  1890  the  writer  experi- 
mented with  light  sheet  iron  cylinders  of  different 
lengths,  having  a  diameter  varying  from  10  to  18 
inches;  they  were  equipped  with  soldered  handles 
at  intervals  to  afford  good  hand  hold.  To  reinforce 
the  cylinders  at  the  base  about  ten  cubic  yards  of 
earth  was  piled  in  conical  shape  about  the  hole,  a 
small  drain  being  left  temporarily  to  take  off  the 
water  flowing  through  the  hole  in  the  levee.  As 
soon  as  the  earth  was  in  place  the  iron  cylinder  was 
clapped  over  the  hole  and  forced  into  the  ground 
by  the  weight  of  as  many  men  as  could  get  hand 
hold.  The  surrounding  earth  was  simultaneously 
tamped  about  the  cylinder.  Not  more  than  two  out 
of  a  dozen  of  the  cylinders  proved  successful;  none 
of  the  large  ones,  over  large  holes,  were  successful. 
The  water  at  first  rose  rapidly  in  the  cylinders,  but 
gradually  diminished  in  rate  until  it  stopped  rising 
altogether.  Generally  the  water  found  a  line  of  less 
resistance,  and  broke  out  through  the  ground  only 
a  few  feet  away. 

The  common  method  of  treating  a  leak  at  its 
discharged  end  is  by  building  what  is  locally  termed 
a  "horsehoe,*'  which  is  nothing  more  than  a  mud- 
box,  such  as  has  been  already  described,  built  on 
the  land  side  of  the  levee,  and  of  such  length  as 
may  be  necessary  to  leave  a  good  margin  of  ground 
on  all  sides  of  the  leak.  While  it  is  expensive,  this 
method  is  certain  in  its  results  if  the  levee  is  not 
too  largely  infested  with  leaks,  and  is  recommended 
in  cases  of  serious  leaks  when  the  intake  end  can- 
not be  definitely  located.  In  the  past,  when  lum- 
ber was  not  available  and  sacks  were  at  hand, 
"horseshoes"  were  constructed  by  pyramiding 
sacks  filled  with  earth.  Such  a  structure  is  un- 
necessarily expensive,  and  should  be  discoun- 
tenanced. 

During  some  of  the  past  floods  the  writer  has 
known  short  lengths  of  levee  to  be  so  infested  with 
leaks  that  application  of  all  the  several  remedial 
measures,  which  have  been  mentioned,  did  not 
assure  the  safetv  of  the  levee.     In  such  cases  col- 


lapse was  anticipated,  and,  to  provide  against  dis- 
aster, several  lines  of  cribs  (the  number  of  lines  be- 
ing regulated  by  the  depth  of  the  water  in  which 
the  structure  was  placed)  were  built  and  filled  with 
sacks  filled  with  earth.  In  other  words,  the  crev- 
asse was  closed  before  it  occurred.  The  cribs  were 
so  placed  as  to  extend  well  beyond  the  base  of  the 
levee  and  at  both  ends  to  join  sound  embankment. 

These  very  bad  places  were  the  result  of  neglect; 
of  failure,  when  the  river  was  low,  to  cut  out  leaks 
which  were  known  to  exist  but  which  w^ere  allowed 
year  by  year  to  extend  and  enlarge  until  the  levee 
became  thoroughly  rotten  and  scarcely  more 
water-tight  than  a  sieve. 

The  improved  condition  of  the  levee  line  and  the 
attention  which  is  now  usually  devoted  annually 
to  repairs  and  maintenance  warrant  the  belief  that 
such  extreme  cases  of  bad  levee,  as  have  just  been 
described,  are  things  of  the  past. 

The  treatment  of  leaks  should  in  the  future  be 
more  simple  and  at  the  same  time,  less  expensive 
than  in  the  past.  To-day  much  more  is  known  of 
their  character  and  how  to  deal  with  them;  and  the 
best  remedy  only  of  the  past  should  be  applied  until 
some  more  successfully  remedy  is  evolved.  It  is 
contemplated,  of  course,  that  none  but  experienced 
men  will  direct  the  work,  and  that  suitable  mate- 
rials with  which  to  do  the  work  properly  and 
economically  will  at  all  times  be  at  hand. 

The  foregoing  remarks  refer  to  leaks  of  an  ordi- 
nary character,  but  as  very  extraordinary  leaks 
sometimes  occur,  it  is  thought  advisable  to  describe 
one  that  came  within  the  writer's  experience  and 
how  it  was  treated,  as  under  similar  circumstances 
the  same  treatment  would  vSeem  to  be  best  and 
should  be  applied.  The  following  is  quoted  from 
my  report  of  the  1897  flood: 

"During  the  morning  of  April  27,w1ien  the  water 
was  at  52  on  the  Vicksburg  gauge,  a  large  leak  de- 
veloped under  the  Clagget  levee  (644-R).  At  this 
place  both  the  levee  and  surrounding  soil  are  light 
loam.  In  the  rear  of  the  levee  within  30  feet  of  its 
base  there  is  an  old  burrow  pit  about  8  feet  deep 
with  almost  vertical  side  next  to  the  levee.  With- 
out previous  warning  a  G-inch  stream  of  water 
spurted  out  of  the  wall  of  the  pit  midway  its 
height;  it  did  not  merely  run  out  and  trickle  down, 
but  shot  out  as  if  ejected  from  a  hose.  Its  force 
was  so  great  as  to  churn  the  water  into  foam  in  the 
pit  into  which  it  was  discharged.  There  are  many 
theories  as  to  the  origin  of  this  leak,  but  its  cause 
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will  never  be  known  unless  the  embankment  should 
be  cut  and  the  hole  traced. 

"It  is  more  than  likely  a  series  of  disconnected 
holes  or  small  cavities  existing  under  the  levee,  due 
either  to  burrowing  animals  or  decayed  vegetation, 
or  probably  both,  and  under  the  pressure  of  water 
there  was  leakage  from  one  to  another,  attended 
with  a  certain  amount  of  wash  which  continued 
until  the  several  holes  were  connected  and  made  a 
free  passage  for  the  water  through  one  large  chan- 
nel where  the  w-ater  burst  out  as  described. 

"A  large  force  was  immediately  summoned,  and 
a  semicircular  wall  of  sacks  built  about  G  feet  high 
around  the  discharge  end.  The  interior  space  rap- 
idly filled,  and  the  sacks  w^ere  soon  overtopped.  In 
the  meantime  a  large  force  of  teams  was  put  to 
work,  and  a  run  around  commenced  about  100  feet 
in  rear  of  the  main  levee  and  designed  to  be  about 
250  feet  long  when  completed.  An  opening  was 
left  in  it  as  an  outlet  for  the  overflcnv  until  the  new 
embankment  was  thought  sufficiently  high  with 
proper  cross-section  to  hold  the  filled  basin,  then 
the  opening  was  closed.  The  basin  filled  rapidly 
at  first,  then  more  slowly;  at  the  end  of  two  days 
it  was  found  that  the  basin  was  still  filling,  and 
would  overtop  the  run  around.  The  teams  resumed 
work,  and  the  embankment  was  raised  3  feet.  The 
basin  continued  to  fill,  but  as  the  river  commenced 
falling  in  a  few  days,  further  raising  was  not  neces- 
sary. It  now  stands  with  an  8-foot  crown,  about 
2  to  1-inch  side  slopes,  and  a  grade  about  8  feet 
lower  than  the  highest  point  reached  by  the  river.'' 

SLOUGHING 

When  water  has  stood  against  an  earthen  em- 
bankment for  a  sufficient  time  to  saturate  it,  there 
is  always  considerable  seepage  caused  by  the 
river  water  percolating  through  the  pores  or 
interstices  of  the  embankment.  The  amount 
of  seepage  is  usually  governed  by  the  porosity 
of  the  soil  composing  the  embankment.  Seep- 
age is  not  usually  free  in  embankments  com- 
posed of  clayey  materials;  w^hen  seepage  does  seem 
to  exist  in  them  to  a  considerable  extent,  it  is  more 
properly  leakage  due  to  cracks  in  the  embankment 
caused  by  contraction  in  drying  out  or  to  unequal 
shrinkage.  Seepage  is  freest  in  embankments  com- 
posed of  sandy  soils;  the  coarser  the  grain  of  sand 
the  freer  the  seepage,  because  the  soil  does  not 
become  sufficiently  compacted  during  the  time 
the  embankment  is  constructing  to  render  the  mass 


impervious  to  water.  Voids  are  of  large  or  small 
size,  depending  on  the  coarseness  of  the  grains  of 
sand.  Under  water  pressure  the  voids  soon  become 
connected  and  form  numerous  minute  channels, 
which  wash  and  enlarge  as  the  flood  is  prolonged 
or  the  pressure  increased  by  greater  height. 

Seepage  produces  a  general  softening  or  rotting 
of  the  land  slope  of  the  embankment.  The  soil  at 
this  point  often  becomes  semi-fluid,  and,  if  the 
slope  be  steep,  a  part  of  the  embankment  will 
slough  or  slide  out,  producing  a  corresponding  loss 
of  cross-section.  The  waiter  has  never  known  a 
first  slough  to  extend  higher  up  than  one-half  of 
the  slope  of  the  levee.  If  the  seepage  be  not 
stopped,  a  second  slough  will  occur  higher  up  as 
soon  as  the  face  made  by  the  first  slough  has  been 
reduced  to  a  semi-fluid  condition;  this  action  will 
progress  in  steps  until  the  embankment  has 
sloughed  across  its  entire  cross-section  as  far  as  the 
water.  Its  action  being  progressive,  sloughing 
does  not  constitute  an  element  of  great  danger,  for 
there  is  always  ample  time  to  stop  it;  treatment  is 
simple  if  the  principles  involved  be  understood. 

To  arrest  sloughing,  good  land-side  drainage  and 
stoppage  of  the  seepage  are  essential.  A  compe- 
tent drain  ditch  should  be  cut,  about  2  feet  clear 
of  the  base  of  the  levee,  to  conduct  the  seepage 
water  as  frequently  as  possible  to  some  natural  line 
of  drainage  in  the  rear  of  the  levee.  Additionally, 
numerous  small  V-shaped  gullies,  an  inch  or  so 
only  wide  and  deep  should  be  cut  in  the  land  slope 
of  the  levee  to  promptly  deliver  the  seepage  water 
to  the  drain  ditch.  The  position  and  size  of  the 
drain  ditch  and  gullies  should  be  such  as  to  assure 
the  removal  of  the  seepage  water  as  fast  as  it  comes 
through  the  embankment,  for  if  this  water  is  al- 
lowed to  stand,  the  land  slope  will  not  become 
water-soaked  and  its  integrity  will  be  preserved. 

The  next  step  is  to  stop  the  seepage;  this  is 
effected  by  dumping  loose  earth  into  the  water  in 
sufficient  quantity  to  cover  the  submerged  front 
slope  with  a  blanket  of  fresh  soil  several  inches 
thick,  the  coarser  particles  of  which  will  be  sucked 
into  the  interstices  or  small  channels.  These  soon 
expand  from  wetting,  and  shortly  the  seepage  will 
be  ^'choked."  The  layman  who  sees  this  work  in 
progress  will  immediately  classify  dumping  loose 
earth  in  the  water  as  sheer  nonsense,  but,  as  a  mat- 
ter of  fact,  the  good  effect  will  manifest  itself  in  a 
short  while  after  work  has  been  commenced;  at 
first  by  reduced  seepage,  a  little  later  by  entire 
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stoppage  and  ultimately  by  the  mass  drying  out 
and  showing  no  further  inclination  to  move. 

If  sloughs  be  treated  when  they  first  occur,  or, 
better  still,  before  they  occur,  when  their  approach- 
ing occurrence  is  clearly  indicated  to  the  experi- 
enced eye  by  the  presence  of  excessive  moisture  on 
the  land  slope,  much  annoyance  and  expense  can 
be  avoided.  As  the  treatment  of  sloughs  is  neces- 
sarily expensive  when  a  number  occur  in  close 
proximity  and  the  supply  of  labor  is  limited,  they 
may  be  only  partially  instead  of  wholly  treated; 
that  is,  in  lieu  of  putting  a  large  enough  blanket  of 
loose  earth  on  the  river  slope  of  the  levee  to  provide 
against  further  seepage  during  the  entire  flood 
period.  Only  a  small  blanket  need  be  put  on,  just 
enough  to  stop  the  seepage  for  a  few  days.  The 
wheeling  runs  should  be  left  in  position,  and,  as 
soon  as  seepage  again  manifests  itself,  work  should 
be  resumed  until  the  flow  is  once  more  stopped. 
In  this  way  a  force  of  fifteen  to  twenty  men  may  be 
kept  nearly  constantly  employed  working  from 
slough  to  slough. 

It  is  usually  the  case,  when  a  slough  occurs  and 
an  inexperienced  man  tries  to  correct  it,  that  he 
will  endeavor  to  restore  the  lost  cross-section  with 
earth  or  sacks.  This  does  no  good,  but  rather  tends 
to  augment  the  trouble,  because  the  slough  is 
thereby  rendered  more  difficult  to  drain,  and  at 
the  same  time  that  much  more  weight  is  put  on  the 
semi-fluid  mass  to  squash  it  out,  which  invariably 
pulls  with  it  some  of  the  remaining  good  embank- 
ment. He  does  this  because  he  does  not  under- 
stand what  produces  the  slough.  He  does  not 
know  that  it  is  caused  by  too  free  leakage  through 
the  embankment  and  inefficient  land-side  drainage. 

The  writer  received  his  first  lesson  in  treating 
sloughs  by  observing  men  at  work  about  a  fleet  of 
coal  barges.  If  a  barge  starts  a  seam  leak,  it  is  im- 
practicable to  dig  away  the  coal  to  get  at  it.  It 
is  equally  impracticable  to  detect  the  leak  by  feel- 
ing along  the  outer  or  water  side  of  the  barge,  as 
the  inflow  is  too  light  to  be  detected  by  the  hand, 
and  then,  again,  as  a  loaded  barge  draws  from  8 
to  9  feet  of  water,  it  would  oftentimes  be  impos- 
sible to  reach  the  leak  by  hand.  But  the  coal 
barge  man  has  a  supply  of  coarse  sawdust,  and  by 
means  of  a  long  handle,  to  which  it  is  attached, 
lowers  a  cup  of  sawdust  in  the  water  within  close 
proximity  to  the  leak,  shakes  it  gently,  just  next 
to  the  barge,  and,  as  the  sawdust  floats  out  of  the 
cup,  some  of  it  is  drawn  into  the  crack  and  becomes 


lodged;  it  very  shortly  gets  wet  and  swells,  and  the 
leak  is  choked.  The  same  principle  applies  to 
stopping  sloughs. 

SINKING 

Sinking  embankment  is  treacherous  and  requires 
the  most  careful  attention  and  the  exercise  of  good 
judgment  in  its  treatment  to  prevent  disaster.  It 
is  treacherous  because  its  action  is  sudden  and  not 
always  attended  with  premonitory  signs,  and  good 
judgment  must  be  exercised  in  treating  it,  lest  the 
remedial  measures  prove  destructive.  A  trouble- 
some feature  which  attends  the  care  of  a  sinking 
levee  is  that  it  is  invariably  situated  in  an  ill-drained 
swamp,  which  soon  fills  up  with  seepage  or  rain- 
water, and  earth  with  which  to  repair  it  is  not  im- 
mediately accessible,  having  generally  to  be  tran- 
sported a  long  distance  on  barges.  At  the  present 
time  there  are  only  two  lengths  of  sinking  levee  in 
the  Fourth  District.  One  of  them,  which  covers 
about  2,000  lineal  feet,  is  at  Kempe  in  the  Lower 
Tensas  District,  and  the  other,  which  is  a  small 
affair,  about  50  feet  long,  is  at  Point  Manoir  in  the 
Atchafalaya  District. 

Several  sinking  levees,  of  greater  lengths  and 
attended  by  subsidence  of  greater  extent  than  the 
two  levees  just  named,  have  been  experienced  in 
the  past,  but  after  much  work  they  were  made 
secure.  The  most  aggravated  cases  of  sinking  seem 
to  have  a  limit  of  subsidence,  and  it  is  only  a  ques- 
tion of  continuing  to  pile  on  earth  to  secure  a  sub- 
stantial embankment.  The  levees  at  Kempe  and 
at  Point  Manoir  should  therefore  be  made  secure 
in  time. 

A  levee  sinks  because  it  is  built  on  a  foundation 
composed  of  quicksand  or  some  other  equally  soft 
or  semi-liquid  material,  the  power  of  which  to  sus- 
tain weight  is  governed  by  the  degree  of  moisture 
contained  at  the  time  the  weight  of  the  embank- 
ment is  put  on.  It  has  sometmies  occurred  that 
the  sustaining  power  has,  during  construction,  been 
sufficient  to  support  the  embankment,  and  no 
movement  has  taken  place  until  some  later  date, 
when  the  strength  of  the  foundation  has  become 
impaired  by  being  excessively  wetted. 

It  has  been  the  general  experience,  however,  that 
all  aggravated  cases  of  sinking  levee  have  been  at- 
tended by  considerable  subsidence  during  construc- 
tion. 

As  the  weight  of  the  embankment  is  the  direct 
cause  of  the  sinking,  care  must  be  observed  not  to 
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add,  during  a  flood,  more  earth  than  is  actually 
necessary  to  hold  the  water.  As  the  embankment 
subsides,  the  very  lightest  possible  addition  should 
be  made  to  maintain  an  elevation  several  feet  above 
the  water  surface  and  the  narrowest  width  of  cross- 
section  that  will  resist  seepage.  This  will  entail 
almost  continuous  work  of  small  amount  rather 
than  a  large  amount  at  intervals.  It  must  not  be 
forgotten  that  if  a  large  amount  of  earth  should  be 
added  in  a  short  space  of  time,  the  rate  of  sinking 
will  be  accelerated,  and  the  addition  will  do  more 
harm  than  good. 

Sinking  embankment  seldom  subsides  uniformly. 
Parts  of  it  sink  faster  than  others,  causing  the  levee 
to  crack  longitudinally.  There  is  usually  one  large 
crack  along  the  crown  of  the  levee,  though  some- 
times other  but  smaller  parallel  cracks  occur.  Care 
must  be  taken  to  keep  the  water  excluded  from  all 
or  as  many  of  the  cracks  as  possible,  particularly 
the  largest  one.  As  soon  as  water  enters  a  crack, 
hydrostatic  pressure  is  exerted  on  the  section  of 
embankment  in  the  rear  of  the  crack,  and  the  re- 
maining embankment  in  front  of  the  crack  is  ren- 
dered valueless  as  a  factor  of  strength  in  resisting 
the  pressure  of  the  river.  For  this  reason  the  addi- 
tion which  is  made  to  keep  the  top  of  the  levee 
above  the  water  surface  should  be  placed  as  far  as 
practicable  to  the  water  side  of  the  crack.  Lateral 
cracks  which  would  let  the  water  into  the  longitu- 
dinal cracks  must  be  guarded  against  and  immedi- 
ately stopped  if  any  occur.  If,  as  is  somewhat 
common,  there  is  seepage  through  a  sinking  em- 
bankment, prompt  measures  must  be  taken  to  re- 
move the  seepage  water  in  the  manner  described 
for  treating  sloughs.  As  much  depends  upon  keep- 
ing the  levee  dry,  it  is  advisable  to  spread  tar- 
paulins on  the  entire  sinking  levee  or  at  least  cover 
the  large  cracks  while  rain  is  falling,  to  prevent  wet- 
ting and  to  exclude  rainwater  from  the  cracks. 

A  sinking  levee  may  be  compared  to  a  sick  baby, 
and  requires  the  same  continuous  attention  and 
care.  As  only  a  small  margin  of  safety  exists,  a 
competent  force,  equipped  with  ample  materials, 
should  be  retained  at  the  lovee  night  and  day,  pre- 
pared to  care  for  emergencies  at  a  moment's  no- 
tice. 

WAVE-WASH 

Wave-wash  is  common  on  levees  exposed  to  full 
wave  action  and  not  protected  by  a  close  growth  of 
grass  or  some  artificial  device.  It  is  a  much  over- 
rated danger,  and  has  been  the  cause  of  the  need- 


less expenditure  of  large  sums  of  money  in  the  past. 
Wave-wash  is  misleading  in  its  appearance;  in 
nearly  every  instance  its  worst  feature  is  visible, 
but  the  inexperienced  invariably  conceive  the  idea 
that  the  vertical  face  made  by  the  wash  extends  to 
the  base  of  the  levee  and  that  the  cross-section  of 
the  levee  has  been  so  much  reduced  as  to  seriousl> 
endanger  th  ?  embankment.  As  a  matter  of  fact  the 
deposed  soil  settles  into  position  just  under  the 
water  surface  and  the  reduction  of  the  cross-section 
is  no  greater  than  is  apparent  above  the  water  sur- 
face. 

There  was  a  time  in  the  past  when  the  cost  of 
moving  earth  was  comparatively  high,  and  it  was 
less  expensive  to  prevent  a  part  of  the  levee  wash- 
ing away  than  to  allow  it  to  wash  away  and  after- 
wards replace  it.  But  this  condition  no  longer  ex- 
ists; under  ruling  prices  for  moving  earth  it  is 
cheaper  to  restore  wave-wash  than  to  prevent  it 
with  revetment.  Revetment  should  therefore  not 
be  resorted  to  until  the  safety  of  the  levee  is  en- 
dangered, which,  in  the  writer's  opinion,  is  not 
until  the  crown  itself  has  been  attacked.  It  is  ac- 
cordingly recommended  that  no  steps  be  taken  to 
arrest  wave-wash  until  the  vertical  face  it  cuts  has 
reached  the  river  edge  of  the  crown  of  the  embank- 
ment. 

When  revetment  is  used,  as  its  service  will  be 
but  temporary,  the  most  inexpensive  structure 
should  be  employed.  Such  a  structure  consists  of 
posts  3x3  inches  or  4x4  inches,  driven  into  the 
river  slope  of  the  levee  and  inclining  towards  the 
levee  at  an  angle  of  15°  to  20°  from  vertical;  the 
upper  end  of  these  posts  should  be  rendered  im- 
movable by  2x6-inch  braces  connecting  them  with 
a  short  piece  4x4  inches  or  2x6  inches,  called  an 
'"anchor,"  driven  in  the  crown  of  the  levee.  The 
posts  should  be  placed  not  more  than  6  feet  apart, 
to  give  the  structure  sufficient  rigidity  to  resist 
the  bufifeting  of  the  waves.  To  the  outer  face  of 
the  post  must  be  nailed  lxl2-inch  boards,  laid  hor- 
izontally, care  being  taken  to  have  the  bottom 
board  everywhere  throughout  its  length  rest  firmly 
on  the  slope  of  the  embankment  to  prevent  under 
wash.  It  is  not  usually  necessary  to  maintain  the 
hoarding  higher  than  2  feet  above  the  water  sur- 
face to  provide  against  destructive  overwash.  If 
revetment  be  placed  in  the  early  stages  of  a  flood, 
the  posts  should  be  made  long  enough  to  stand 
such  additional  plank  as  the  rising  river  may  after- 
wards necessitate. 
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EXCESSIVE  EROSION  AT  SALIENT 

ANGLES 

This  is  a  danger  which  is  not  often  encountered, 
and  it  may  be  easily  provided  against ;  its  existence 
is  directly  due  to  the  inexperience  or  inattention 
to  duty  of  the  constructing  engineer. 

Acute  salient  angles  are  rarely  put  in  new  levee 
lines;  the  most  acute  angles  put  in  new  levee  lines 
are  the  re-entering  angles.  Acute  salient  angles 
in  the  controlling  line  of  levee  are  usually  found  at 
the  junction  of  a  new  levee  with  an  old  one.  If 
such  a  junction  occur  behind  a  sharp  point  in  the 
line  of  the  river,  it  will  be  subjected  to  excessive 
velocity  of  the  current.  When  the  river  is  extraor- 
dinarily high,  the  distance  across  a  point  is  so  much 
shorter  than  the  length  of  the  channel  around  the 
point  that  the  river  pours  across  the  point  with 
increased  velocity.  This  excessive  flow  should  be 
restrained  from  exerting  any  influence  on  the  con- 
trolling line  of  levee  by  leaving  the  old  levee,  which 
the  new  levee  adjoins,  undisturbed  for  several  hun- 
dred feet  from  the  junction.  In  building  new  levees 
it  is  a  common  practice  to  cut  away  the  old  levee, 
which  may  be  nearby,  to  secure  better  building 
material  and  at  the  same  time  to  reduce  the  length 
of  haul.  There  is  generally  no  objection  to  doing 
this,  but  in  cases  of  salient  angles,  which,  under  the 
circumstances  above  related,  would  be  exposed  to 
excessive  wash,  the  practice  should  be  omitted. 

If,  however,  a  salient  angle  should  be  washing 
at  a  dangerous  rate,  the  wash  may  be  arrested  by 
constructing  a  wing  dam  to  check  and  divert  the 
current.  A  suitable  and  inexpensive  wing  dam 
consists  of  a  crib  similar  to  that  described  under 
the  head  of  *'Leaks,"  built  at  an  angle  of  about  45° 
to  the  axis  of  the  flow  on  the  upper  side  of  the 
salient  angle.  The  wing  dam  should  be  com- 
menced at  a  point  on  the  levee  about  50  feet  above 
the  angle,  and  extended  so  far  that  its  outer  end 
reaches  to  or  overlaps  the  salient. 

CUTTING 

Cutting  a  levee  by  malicious  or  insane  persons 
can  be  prevented  only  by  closely  guarding  the  line 
while  the  water  is  near  enough  to  its  top  to  permit 
the  work  of  cutting  to  be  done  in  a  short  time. 
Remedial  measures  are  of  no  avail;  preventive 
measures  alone  must  be  employed. 

EQUIPMENT  AND  ORGANIZATION 

To  execute  most  economically,  as  the  exigencies 
of  the  situation  demand,  anv  of  the  various  kinds 


of  work  which  have  been  described,  suitable  tools 
and  materials  and  ample  labor  under  competent 
direction  must  be  at  hand.  As  has  been  stated, 
much  waste  has  resulted  in  the  past  from  the  use 
of  other  than  the  materials  best  suited  because  the 
most  suitable  materials  were  not  available,  and 
from  incompetent  direction  of  the  work.  In  pro- 
tection work,  as  in  other  things,  **a  stitch  in  time 
saves  nine.'*  Much  expense  may  often  be  avoided 
if  a  weakness  be  discovered  in  its  incipiency  and 
promptly  corrected. 

No  high-water  protection  system  can  be  com- 
plete without  good  transportation  and  good  com- 
munication facilities.  To  make  tools  and  materials 
readily  available,  supply  depots  should  be  estab- 
lished every  five  miles  along  the  levee  line,  and 
these  depots  should  be  connected  by  telephone 
service. 

Each  of  these  depots  should  be  provided  with  a 
house  in  which  to  store  tools  and  materials  and  in- 
cidentally to  furnish  sleeping  and  eating  quarters 
for  watchmen  and  workmen;  each  depot  should  I)e 
equipped  with  two  small  flatboats  to  move  tools 
and  materials  to  points  where  they  may  be  needed. 

By  the  time  the  river  has  reached  42  feet  at 
Vicksburg,  and,  later  on,  42  feet  at  Red  River 
Landing,  there  should  be  an  inspector  in  the  field 
having  general  supervision  of  the  high-water  work 
for  about  135  miles  of  levee  line.  He  should  keep 
constantly  moving  over  the  line  to  instruct  his  as- 
sistants and  to  see  that  they  properly  discharge 
their  duties;  he  should  also  keep  himself  informed 
as  to  the  materials  on  hand  as  well  as  those  which 
may  be  required. 

Under  his  direction  there  should  be  inspectors 
having  local  supervision  of  the  work  on  20  miles 
of  the  levee  line  each.  These  men  should  inspect 
every  foot  of  the  levee  line  on  their  beat  at  least 
once  in  every  twenty-four  hours.  As  soon  as  they 
arrive  on  the  ground,  the  embankment  should  be 
thoroughly  cleared  of  all  weeds  and  coarse  vegetcV 
tion,  and  the  grass  should  be  mowed  close  to  the 
surface  in  order  to  fully  expose  the  entire  surface 
to  the  closest  scrutiny.  At  the  same  time,  existing 
drain  ditches  near  the  land  base  of  the  levee  should 
be  cleared  and  put  in  good  order.  If  such  ditches 
do  not  exist  they  should  be  promptly  cut.  As  the 
river  rises,  or  the  amount  of  protection  work  in- 
creases, the  20-mile  beat  should  be  reduced  to  such 
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a  length  that  the  inspector  can  inspect  every  foot 
of  it  daily,  and  otherwise  give  it  proper  attention 
and  competently  direct  all  necessary  work. 

Whenever  the  water  in  the  river  gets  within  3 
feet  of  the  crown  of  the  embankment,  a  reliahle 
day  and  night  watchman,  in  addition  to  the  in- 
spector, shonid  be  placed  on  every  2  1-2  miles  of 


the  levee  line,  and  the  watchmen  shonid  be  re- 
quired to  constantly  patrol  their  beat  during  the 
night  as  well  as  during  the  day.  If  dangerous 
places  develop,  no  matter  what  the  height  of  the 
river  may  be.  a  day  and  night  watchman  should  be 
retained  at  each  of  such  places  in  addition  to  the 
patrol  watchman. 


HYDRAULIC   BANK   GRADER. 
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PROTECTION  OF  CAVING  BANKS 


By  H.  S.  DOUGLAS,  Assistant  U.  S.  Engineer 


The  general  objects  in  view  or  ends  to  be  ob- 
tained in  the  improvement  of  the  Mississippi  river 
are:  To  improve  navigation;  and,  to  prevent  dis- 
astrous overflows  during  floods. 

At  present  the  methods  of  attaining  the  first  ob- 
ject are:  The  maintenance  of  lights  or  beacons  to 
mark  the  channel  for  the  guidance  of  pilots,  the 
operation  of  snag-boats  to  remove  obstructions, 
principally  trees  that  cave  into  the  river  in  the  con- 
cave bends,  and  lodge  in  the  channel;  and  the  use 
of  powerful  hydraulic  dredge  of  enormous  capacity 
for  dredging  the  shoals  or  bars  that  obstruct  navi- 
gation during  low  water. 

The  second  object  is  attained  by  the  construc- 
tion of  levees  or  earthen  embankments  of  a  suffi- 
cient height  and  section  to  confine  the  waters  when 
the  river  overflows  its  natural  banks. 

Both  objects  have  been  attained  to  a  measurable 
extent,  but  much  more  remains  to  be  accomplished 
before  complete  success,  is  not  a  matter  of  specula- 
tion but  of  certainty. 

So  long  as  the  river  can,  by  caving  its  banks, 
shift  its  channel  from  year  to  year,  permanent  im- 
provement in  the  strict  sense  of  the  term  is  im- 
possible. The  caving  of  the  banks  changes  the  po- 
sition of  the  channel  and  the  lights  and  beacons 
must  be  constantly  moved  to  suit  the  new  con- 
ditions. The  snag-boats  find  endless  work  in  the 
removal  of  snags  made  by  the  trees  that  are  under- 
mined and  fall  into  the  river  in  the  concave  bends. 
Theoretically  if  there  were  no  caving  banks  there 
would  be  but  few  bars  to  obstruct  low  water  navi- 
gation, because  the  river  being  deprived  of  its  prin- 
cipal supply  of  mud  and  sand  would  not  build  bars 
and  shoals  with  the  material  it  moves  along  in  sus- 
pension. It  would  be  practically  a  clear  water 
stream  and  there  would  be  but  little  work  for  the 
powerful  dredges.  A  channel  once  made  l)y  them 
would  be  reasonably  permanent. 

A  permanent  levee  system  is  constantly  spoken 
of,  but  such  a  thing  in  a  strict  sense  is  impossible 
so  long  as  the  river,  by  caving  away  its  banks,  eats 


into  and  destroys  many  miles  of  expensive  levees 
which  have  to  be  constantly  replaced  by  new  em- 
bankments built  further  back  from  the  river. 
There  are  certain  bends  of  the  river  where  four, 
five  and  six  lines  of  levee  have  been  built  in  the 
past  thirty  years.  The  cost  of  building  these  new 
embankments  is  so  great  that  it  prevents  to  a  con- 
siderable extent  the  improvement  of  the  system  at 
large.  If  it  were  possible  to  expend  this  money  in 
the  enlargement  and  strengthening  of  a  permanent 
levee  Hne  it  would  be  but  a  comparatively  short 
time  before  the  dreaded  ^'crevasse*'  would  be  un- 
known and  the  stubborn,  costly  and  frequently  un- 
successful high  water  fight  made  on  the  levees  dur- 
ing floods  a  thing  of  the  past. 

All  of  which  goes  to  indicate  that  if  the  river 
can  be  prevented  from  caving  its  banks,  the  prob- 
lem of  its  practical  and  permanent  improvement 
and  the  attainment  of  all  the  objects  sought  is 
solved. 

Unfortunately  a  cheap  and  successful  method  of 
protecting  caving  banks  is  yet  to  be  discovered  or 
invented.  By  the  expenditure  of  large  amounts  of 
money  a  successful  bank  protection  has  been 
placed,  but  the  cost  has  been  about  $180,000  per 
mile  of  protected  bank.  This  practically  prohibits 
bank  protection  at  present  unless  the  interests  at 
stake  are  of  great  value  as  at  Memphis,  Vicksburg, 
New  Orleans,  etc.  In  the  early  days  of  river  im- 
provement it  was  thought  that  the  banks  could  be 
held  by  light  and  comparatively  inexpensive  works, 
such  as  wire  screens,  pile  dikes,  and  small  light 
mattresses  of  willow  brush  woven  basket  fashion 
on  poles.  The  constant  failure  of  such  works  has 
necessitated  the  substitution  of  heavier  and  more 
expensive  construction,  until  what  is  known  now 
as  the  standard  bank  revetment  consists  of  a  heavy 
brush  mattress  from  one  to  three  feet  in  thickness 
and  extending  from  low  water  mark  300  feet  out 
into  the  channel  of  the  river.  Above  low  w^ater 
mark  the  bank  is  graded  to  a  slope  of  about  1  in  3 
and  paved  with  rock.    This  latter  material  is  used 
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to  sink  and  hold  the  brush  mattresses  in  place  on 
the  bottom.  Revetments  of  this  kind  have  been 
generally  successful,  but  as  already  stated,  are  very 
expensive,  not  only  in  the  actual  cost  of  construc- 
tion, but  in  the  enormous  plant  required.  Experi- 
ments of  various  kinds  in  the  direction  of  reducing 
the  cost  of  a  successful  bank  revetment  have  been 
tried,  but  none  of  them  have  given  results  that 
promise  complete  success.  What  are  termed 
"submerged  sloping  spur  dikes''  have  given  the 
best  results,  and  in  certain  locaHties  have  proven 
successful.  They  are  much  less  costly  than  the 
standard  revetment,  but  are  not  adapted  to  all  por- 
tions of  the  river. 

To  the  casual  observer  who  views  a  caving  bend 
of  the  Mississippi  river,  all  that  seems  necessary 
is  to  protect  that  portion  of  the  bank  which  he 
sees.  As  a  matter  of  fact  what  he  sees  is  only  the 
effect,  the  cause  being  concealed.  That  portion 
of  the  bank  that  is  concealed  from  view  below  the 
surface  of  the  water  is  eroded  and  scoured  away 
by  the  current,  and- thus  removes  the  foundation 
or  support  of  the  upper  bank  which  caves  and  falls 
into  the  comparative  void  that  has  been  prepared 
for  it.  The  wide  willow  mattresses  of  the  standard 
revetment  that  carpet  the  bank  below  low  w^ater 
are  intended  to  prevent  this  scour  of  the  sub- 
aqueous bank.  It  frequently  happens,  however, 
that  before  the  mattress  has  been  placed  the  scour 
has  already  occurred  and  the  stability  of  the  bank 
been  destroyed.  In  such  cases  the  mattress  is 
wrecked  by  the  subsequent  caving  of  the  bank  on 
which  it  is  laid.  Such  incidents  do  not  indicate 
that  this  method  of  protecting  caving  hanks  is  a 
failure,  but  nierelv  that  the  work  was  not  done  at 
the  proper  time.  There  are  many  places  on  the 
lower  Mississippi  river  where,  if  the  w^ater  sud- 
denly disappeared,  the  inhabitants  of  the  immedi- 
ate bank  would  find  themselves  dwelling  on  the 
brink  of  a  cliff  from  loO  to  200  feet  in  height  and 
approaching  the  perpendicular. 

Among  many  plans  suggested  for  the  improve- 
ment of  the  river  is  that  of  making  cut-offs  across 
the  narrow  necks  of  tlie  horse-shoe  shaped  l)ends. 
The  idea  is  attractive,  ])ut  perliaps  no  other  plan 


has  been  suggested  that  would  be  so  destructive 
to  the  permanent  improvement  of  the  river.  Cut- 
offs would  obviously  shorten  the  river  but  the 
shortening  would  be  temporary,  as  the  current 
would  be  greatly  accelerated  and  consequently  the 
caving  in  the  concave  bends  become  more  rapid 
until  by  the  lengthening  or  deepening  of  these 
bends  the  river  had  regained  in  distance  all  that  it 
lost  by  the  cut-off.  This  fact  will  be  readily  recog- 
nized when  it  is  considered  that  the  distance  from 
Cairo  to  New  Orleans  by  river  has  not  changed 
materially,  notwithstanding  the  numerous  cut-offs, 
both  natural  and  artificial,  that  have  occurred 
within  historic  times.  Of  course,  the  much  de- 
sired permanency  of  channel  and  levee  line  would 
be  impossible  of  attainment  with  cut-offs  occurring 
from  time  to  time,  as  the  regimen  of  the  river  for 
many  miles  above  and  below  each  cut-off  would  be 
so  disturbed  as  to  render  the  works  of  improve- 
ment that  might  have  been  undertaken  valueless. 

The  only  means  by  which  natural  cut-offs  can 
be  obviated  is  by  preventing  the  caving  of  the 
banks  in  the  two  bends  on  either  side  of  the  neck 
of  land  separating  them.  Here  again  the  impor- 
tance of  the  protection  of  caving  banks  is  illus- 
trated. 

Modern  civil  engineering  is  largely  the  science 
of  accomplishing  the  greatest  possible  results  in 
the  most  economical  manner.  The  belief  that  the 
Mississippi  river  is  unique  in  that  it  cannot  be  con- 
trolled as  other  navigable  streams  are,  is  rapidly 
passing  away.  It  is  only  a  matter  of  time,  inge- 
nuitv  and  monev,  and  it  is  this  latter  factor  that 
makes  this  or  any  other  work  practicable  or  im- 
practicable. It  would  be  possible  to  protect  a 
caving  bank  by  using  thousands  and  thousands  of 
tons  of  stone  to  rip-rap  it,  but  the  cost  of  such  a 
method  renders  it  impracticable.  The  present 
methods  are  the  cheapest  that  have  so  far  been 
discovered,  and  when  it  is  considered  that  a  cheap 
and  effective  form  of  bank  protection  practically 
solves  all  the  vexing  questions  attendant  on  the 
improvement  of  navigation  and  the  prevention  of 
overflow,  its  paramount  importance  becomes  evi- 
dent. 
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CAVING  BANK  AT  CAHUTHBRSViLI.E. 


CAVING  BANK  AT  CARUTHEHSVILLE.  MO. 
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PAPER  BY  THE  LATE  H.  N.  PHARR 


*  *  *  You  remember  the  dams  you  and  your 
playmates  built  of  gravel,  sand  and  mud  across  the 
branch  and  watched  it  filling  the  basin  thus  formed, 
until  it  finally  burst  the  dam  and  rushed  down  its 
channel,  carrying  gravel  and  sand  with  it.  Follow- 
ing it  down  the  stream  you  observed  that  its  volume 
soon  began  to  change  form.  The  tendency  was  to 
elongate  and  subside.  This  continued  until  in  the 
distance  your  flood  disappeared.  As  it  subsided  you 
noticed  that  it  began  to  drop  its  load,  first  its  heavier 
part  along  the  bottom  of  the  channel  and  the  sand 
along  its  convex  banks,  especially  below  the  apex 
of  the  curve.  Thus  are  shoals  built  in  the  channel 
and  sand-bars  extended  down  stream. 

Then  you  had  a  flood  wave  governed  by  all  the 
laws  that  control  such  waves  in  the  Mississippi 
River. 

There  is  a  certain  force  of  gravitation  (weight) 
inherent  in  each  atom  of  water.  This  accumulates 
as  the  volume  increases,  and  while  the  volume  is 
restrained  it  remains  apparently  latent,  but  is  never 
latent.  It  was  this  force  that  burst  vour  dam  and 
started  the  flood  down  stream. 

As  soon  as  water  begins  to  flow  it  acquires  a  sec- 
ond force,  due  to  its  velocity,  and  the  resultant  of 
these  two  forces,  its  momentum,  is  the  working  force 
of  the  stream  at  whatever  stage  it  may  be. 

When  we  remember  that  w-ater  flows,  i.  c,  it 
moves  by  an  interchange  of  atoms,  which  is  so  easy 
as  to  be  excited  by  the  least  provocation,  that  this 
flow  is  governed  wholly  by  its  depth  or  aggregated 
weight  and  the  inclination  of  the  channel,  which 
fixes  its  velocity,  modified  by  the  friction  it 
encounters,  each  atom  moving  for  itself  under 
these  laws,  and  is  not  in  any  sense  pro- 
jected or  driven  forward  by  an  exterior  force, 
that  all  waves  subside  by  their  own  weight  (grav- 
itation), w^e  are  able  to  understand  why  your 
flood  wave  in  the  branch  subsided.  It  did  subside 
by  increasing  its  length,  l^ecause  its  banks  restrained 
its  width.  The  crest  of  the  wave  produced  this 
elongation  by  restraining  its  rear  and  accelerating 
its  front.    Thus  a  stream  flows  faster  as  it  rises  than 


as  it  falls.  Hence,  all  conditions  being  the  same, 
a  flood  wave  of  any  height  will  pass  no  two  points  at 
the  same  elevation.  The  difference  will  be  in  pro- 
portion to  the  distance,  or  the  same  thing,  the  time. 

If  we  now  leave  the  spring  branch  and  go  down 
to  the  creek  we  will  find  it,  as  you  well  remember, 
composed  of  a  series  of  pools  and  shoals.  A  mo- 
ment's observation  will  suggest  the  fact  that  no  more 
w^ater  flows  through  the  pools,  whatever  their  capac- 
ity, than  passes  over  the  shoals.  A  difference  in 
velocity  is  at  once  observed.  This  difference  shows 
that  there  is  a  difference  in  their  planes  or  a  differ- 
ence of  '^slope.''  The  shoals  more  inclined,  the  pools 
less  so.  That  is,  the  low  water  service  is  a  series  of 
planes,  making  angles  more  or  less  with  each  other. 

If  we  follow  the  creek  down  to  the  old  mill  dam 
we  find  on  our  way  that  when  we  come  to  the  head 
of  the  "mill  pond"  the  creek  just  above  is  flowing 
on  as  if  there  was  no  dam  across  the  creek  and  no 
pond  there.  If,  on  reaching  the  dam,  we  estimate 
the  pond  to  be  one  mile  long  and  find  the  dam  to  l^e 
eight  feet  high,  observing  the  surface  of  the  pond 
to  be  practically  level,  we  infer  that  the  sloj^e  of  the 
channel  is  about  eight  feet  to  the  mile.  That  is,  the 
dam  does  not  in  anv  wav  affect  the  flow  of  the  creek 
above  the  point  at  which  a  horizontal  line  laid  on  the 
surface  of  the  pond,  reaches  the  bottom  of  the  creek, 
above. 

We  have  seen  such  floods  come  down  the  creek  as 
to  cause  the  shoals  to  disappear — even  the  pool  below 
the  dam  was  filled  and  the  water  ran  smooth  over 
the  dam.  The  dam  is  but  a  greater  shoal  in  the 
creek.  From  this  we  learn  that  while  the  low  water 
lies  in  a  series  of  planes,  more  or  less  inclined,  the 
effort  of  the  water  as  it  rises  is  to  assume  a  uniform 
plane,  and  its  nearest  approximation  of  such  plane 
is  its  high-water  line. 

Now,  it  is  plain  that  no  water  runs  through  the 
pool  below  the  dam  that  does  not  run  over  it,  though 
it  is  wider  and  many  times  deeper  than  a  cross-sec- 
tion on  the  dam  would  show.  And  it  is  just  as  plain 
that  all  the  water  that  runs  over  the  dam  runs 
through  the  pool,  and  that  it  takes  a  certain  depth 
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of  water  on  the  dam  to  fill  up  the  ixx>l  and  maintain 
the  uniform  plane  of  the  high-water  line,  and  that 
no  increased  depth  on  the  dam  can  raise  the  pool 
above  that  plane. 

In  the  creek  we  have  the  river,  differing  only  in 
such  exaggerated  features  as  art  has  contrived.  If 
we  now  turn  to  the  Mississippi  River,  we  find  the 
gauge  reading  of  high  water  as  follows:  Cairo  52 
feet,  New  Madrid  47  feet,  Cottonwood  Point  37 
feet,  Elmot  33  feet,  Memphis  35  feet  and  Helena 
48  feet.  This  shows  us  very  plainly  that  there  is  a 
long  shoal  between  Cairo  and  Helena,  built  up, 
doubtless,  by  long  ages  of  annual  overflow.  To 
understand  this  it  is  only  necessary  to  remember 
that  the  working  force  of  water  is  proportional  to  its 
depth  multiplied  into  its  velocity.  Anything  that 
varies  either  or  both  of  these  factors  varies  that 
force.  Now,  that  force  is  persistently  occupied  in  aii 
effort  to  remove  matter  from  a  higher  to  a  lower 
plane,  and  always  w'orks  to  its  full  capacity,  as  it 
finds  the  banks  and  bars  of  the  river  an  easy  prey  it 
goes  loaded. 

The  overflow  reduces  both  the  depth  and  velocity 
— the  depth  by  so  much  as  is  due  to  the  volume  of 
outflow,  the  velocitv  bv  so  much  as  it  due  to  the 
reduced  depth  added  to  the  influence  of  the  cross  or 
counter  current  of  the  overflow.  Thus  is  the  force 
reduced,  w^hich  at  once  drops  so  much  of  its  load 
as  is  due  to  that  reduction,  and  shoals  are  built  along 
and  below  outflow^s. 

This  shoal  between  Cairo  and  Helena  is  distinctlv 
show^n  by  a  profile  of  the  zero  of  the  gauges,  and  if 
the  profile  be  extended  it  will  show  the  river  to  be 
composed  of  a  series  of  pools  and  shoals  to  New  Or- 
leans just  as  w-e  have  seen  in  the  creek. 

By  examining  the  record  of  the  reading  of  the 
gauges  from  Cairo  to  Helena  for  a  number  of  years 
we  find  that  the  water  rises  faster  at  Cairo  and 
Helena  than  at  any  point  between.  That  is,  as  a 
rise  comes  on  the  pools  fill  up.  Under  the  same 
conditions  the  relations  between  these  gauges  con- 
tinues up  to  40  feet  at  Cairo,  wdiich  gives  about  30 
feet  at  Memphis  and  40  feet  at  Helena.  Up  to  this 
line  the  river  is  practically,  if  not  strictly,  within  its 
banks,  and  the  gauges  show  that  12  feet  at  Cairo 
gives  9  feet  at  Memphis  and  12  feet  at  Helena. 
Above  that  line"  the  outflow  disturbs  this  relation. 
The  next  12  feet  at  Cairo  gives  but  5^  feet  at  Mem- 
phis and  5  feet  at  Helena. 

We  see  that  3^  feet  of  this  9  feet  due  at  Memphis 
to  this  last  12  feet  at  Cairo  has  gone  over  the  bank. 


If  restrained  between  banks  52  feet  at  Cairo  would 
give  39  feet  at  Memphis,  less  w^hatever  may  be  due 
to  increased  velocity  due  to  3J  feet  increased  depth. 
This  is  all  the  extremists  can  claim. 

But  why  does  the  5^  feet  at  Memphis  which  has 
remained  in  the  chamiel  make  but  5  feet  at  Helena, 
and  not  7i  feet  as  heretofore?  Plainlv,  because  the 
Helena  pool  has  filled  at  40  feet  on  that  gauge  and  is 
delivering  over  the  next  shoal  below  the  water  as 
it  comes.  That  is,  the  conditions  of  a  uniform  plane 
have  been  established  at  40  feet  on  that  gauge. 
Thereafter  a  one-foot  rise  at  Memphis  makes  one 
foot  at  Helena ;  hence  when  the  restrained  flood  of  52 
feet  at  Cairo  makes  39  feet  at  Memphis  it  will  make 
49  feet  at  Helena,  and  can  make  no  more.  Hence, 
having  the  St.  Francis  Basin  closed,  cannot  raise  the 
high-water  line  a  foot  at  Helena,  but  wall  doubtless 
restrain  it  slightly,  w^hich  reduction  will  continue  as 
the  shoals  are  scoured  out  by  the  restrained  flood. 

Nine-tenths  of  all  the  water  that  heretofore  has 
flooded  the  St.  Francis  Basin  left  the  river  between 
Point  Pleasant  and  Bear  Bayou,  a  distance  of  ^^\ 
miles.  That  has  been  leveed,  and  the  next  flood  will 
doubtless  show  a  higher  water  line,  due  to  the  re- 
strained outflow.  This  increased  height  of  water 
line  has  been  called  an  ^'abnormal"  rise,  due  to  the 
restraint — a  secondary  wave  on  top  of  the  primary 
wave — and  for  evident  reason  it  must  subside  more 
rapidly  than  the  primary  wave.  Hence  I  say  52  feet 
at  Cairo  can  never  make  39  feet  at  Memphis  nor 
49  feet  at  Helena. 

With  this  conclusion  it  is  unnecessarv  to  discuss 
the  results  from  closing  the  St.  Francis  Basin  upon 
the  river  below  (they  are  prepared  for  48.8  feet  at 
Helena),  further  than  to  say  that  it  will  be  v^vs 
much  to  their  advantage  in  this,  that  it  wnll  reduce 
the  high- water  period  by  from  ten  to  forty  days. 
It  is  not,  as  a  rule,  the  height  of  the  water  that 
breaks  levees,  but  the  long-continued  pressure.  That 
is,  it  does  not  run  over  levees,  but  works  its  way 
through. 

If  you  ask  why,  if  this  be  true,  the  contention 
that  now  exists  from  Helena  to  the  gulf  against 
closing  the  St.  Francis  front,  and  why  do  the  engi- 
neers sustain  that  contention?  I  confess  it  is  not 
easy,  from  my  standi>oint,  to  answer  that  with  the 
deliberation  its  importance  demands. 

For  a  great  many  years  these  people  have  been 
building  levees.  They  have  closed  one  basin  after 
another.  In  each  case  there  were  not  wanting 
prophets,  who  predicted  the  most  calamitous  results 
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to  follow,  and  those  whose  interests  were  to  be  af- 
fected became  their  ready  followers.  As  one  pre- 
diction failed  it  was  transferred  to  the  next  case  and 
their  following  increased  by  those  to  be  affected 
until  the  whole  became  seized  by  a  nervous  appre- 
hension of  an  imaginary  calamity,  and  this,  notwith- 
standing the  fact  well  known  to  them  that  closing 
the  Yazoo  front  for  more  than  sixty  (00)  miles 
above  did  not  raise  the  high-water  line  one  foot  at 
Helena,  nor  did  closing  the  whole  front  of  tlie  great 
Yazoo  Basin  raise  the  high-water  line  one  foot  at 
Vicksburg. 

Their  predictions  having  failed  up  to  this  time, 
they  now^  turn  their  attention  to  the  St.  Francis  front 
with  renewed  energy.  They  determined  that  that 
front  should  not  be  leveed  until  they  were  certain  of 
their  own  safety,  while  they  have  no  idea  what  will 
give  that  safety.  If  their  levees  were  built  ten  (10) 
feet  higher  and  some  new  prophet,  or  some  old  one 
not  yet  exhausted,  should  raise  the  cry  of  impending 
ruin  "the  fat  would  be  in  the  fire  again." 

Is  it  surprising  that  the  engineers,  who  a  few 
years  before  held  a  convention  in  Mempliis  to  urge 
upon  the  citizens  of  the  St.  Francis  Basin  to  organ- 
ize and  build  that  levee,  not  only  for  their  own  pro- 
tection, but  also  for  the  protection  of  the  whole  levee 
system  below  by  reducing  their  high  water  period, 
should  discard  all  former  experience,  abandon  their 
lines  of  reasoning  and  surrender  their  judgment  to 
that  nervous  apprehension  of  calamity  which  i>er- 
vades  all  classes,  of  which  Col.  Suter,  corps  of  engi- 
neers U.  S.  A.,  member  of  the  Mississippi  River 
Commission  and  president  of  the  Missouri  River 
Commission,  than  whom  no  one  is  more  competent 
to  speak  on  any  subject  relating  to  the  Mississippi 
River,  says  (see  report  of  Mississippi  River  Com- 
mission to  first  session  54th  Congress,  Appendix  I)  : 
"*  *  *  The  great  progress  made  of  late  years  in 
levee  construction,  coupled  with  the  probability  that 
in  a  few  years  the  system  will  be  substantially  com- 
pleted, has  naturally  aroused  much  interest  through- 
out the  whole  valley  of  the  Lower  Mississippi.  The 
increased  flood  heights  due  to  this  artificial  restraint, 
although  fully  expected  and  predicted  beforehand, 
have  nevertheless  created  much  anxiety  among  those 
persons  who  are  personally  interested  in  the  matter 
and  have  aroused  much  apprehension  as  to  what  the 
final  outcome  will  be.  This  feeling  is  by  no  means 
confined  to  ignorant  persons,  professional  alarmists 
and  cranks,  but  affects  also  so  many  persons  of  intel- 
ligence and  influential  position  that  some  expression 


of  this  feeling  in  the  shape  of  adverse  legislation 
is  much  to  be  apprehended.  This  being  the  case, 
it  seems  to  me  to  be  the  imperative  duty  of  the  com- 
mission to  prei>are  for  such  a  contingency  before- 
hand and  to  avert,  if  ix)ssible,  such  action  by  such 
a  statement  of  facts  as  will  serve  in  some  measure 
to  relieve  the  public  mind.  In  a  general  way  it  has 
been  shown  that  the  large  increase  of  flood  height 
has  been  mainly  confined  to  intermediate  points 
along  the  great  swamp  basins.  At  the  lower  end 
of  these  basins  it  has  been  slight,  as  for  instance  at 
Vicksburg.  The  only  feature  of  uncertainty  which 
now  remains  is  to  the  effect  of  leveeing  the  St.  Fran- 
cis Basin.  That  this  will  increase  flood  heights  at 
Memphis  and  all  iX)ints  above  there  seems  certain, 
but  so  far  as  concerns  the  river  below  Helena  there 
is  this  much  to  be  said:  All  of  the  water  which 
reaches  the  main  stream  above  the  junction  of  White 
River  now  passes  Helena  between  levees,  and  hence 
has  probably  produced  its  maximum  effect.  There 
seems  little  reason  for  thinking  that  the  height 
reached  in  188G  will  be  much  exceeded  bv  anv  such 
floods  as  heretofore  experienced."  >t^     *     *     * 

I  wish  to  add  that  since  our  levees  have  assumed 
such  proportions  as  to  be  very  costly  their  perma- 
nency becomes  a  question  of  nnich  concern. 

As  long  as  the  flood  which  drops  more  or  less  of 
its  load  along  convex  shores  and  is  able  to  reload 
from  the  concave  banks  easier  than  from  the  bottom, 
the  caving  of  the  banks  must  continue  and  the  deep- 
ening of  the  channel  by  scour  must  be  retarded. 
Some  method  of  controlling  the  current  so  as  to 
protect  the  banks  has  long  been  an  evident  necessity 
to  the  levee  system.  The  revetment  idea  at  first 
inspired  some  hope,  but  it  was  soon  seen  that  its 
cost  and  want  of  permanency  would  confine  it  to  a 
few  points  where  immediate  relief  was  needed,  and 
there  to  such  an  extent  only  as  would  permit  of 
frequent  rebuilding.  As  a  project  to  control  the 
river  to  such  an  extent  as  to  protect  the  levees  it 
was  impracticable  and  doubtless  never  intended  by 
the  commission.  It  partook  too  much  of  that 
strategy  which  attacks  an  enemy  in  his  own  strong- 
holds. It  was  therefore  with  much  satisfaction  that 
we  saw  the  dredging  and  portable  dyke  idea  intro- 
duced, which,  if  wisely  applied,  will  not  only  affect 
the  deepening  of  the  channel,  so  much  desired,  but  in 
that  very-  act  throw  the  current  against  the  convex 
shores,  cut  oft*  the  bar  and  build  up  the  concave  bank. 
The  whole  thing  is  to  get  the  current  into  the  ''mid- 
dle of  the  road"  and  keep  it  there. 
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FLOODS  OF  THE  MISSISSIPPI  RIVER 


REPORT  OF  THE  MISSISSIPPI  RIVER   FLOODS,  BY  THE  COMMITTEE  ON  COMMERCE, 
UNITED    STATES    SENATE,    PURSUANT    TO    SENATE    RESOLUTION 

NO.  76,  FIFTY-FIFTH  CONGRESS,  FIRST  SESSION 


Mr.  Nelson,  from  the  Committee  on  Conmierce, 
submitted  the  following  report : 

The  Committee  on  Commerce  makes  the  fol- 
lowing report  of  the  action  of  the  committee,  taken 
pursuant  to  the  following  resolution : 

"Resolved,  That  the  Committee  on  Commerce 
is  hereby  instructed  to  make  full  examination  and 
inquiry  as  to  the  following  questions  and  report 
thereon  to  the  Senate,  bv  bill  or  otherwise,  on  the 
first  day  of  the  regular  session  in  December  next : 

*'First.  What  are  the  causes  of  the  disastrous 
floods  in  the  Mississippi  River  and  its  tributaries, 
and  how^  can  such  floods  l>e  prevented  or  dimin- 
ished? 

**Second.  If  such  floods  are  the  result  to  any 
extent  of  the  destruction  of  timber  upon  or  near 
the  head  waters  of  said  river  or  its  tributaries,  what 
measures  should  be  adopted  to  prevent  such  de- 
struction, and  whether  reservoirs  to  hold  the  water 
caused  by  rain  or  the  raj)id  melting  of  snow  on  or 
near  said  head  waters  should  be  constructed  to 
prevent  the  floods  caused  by  the  sudden  precipita- 
tion of  the  rain  or  snow  water  into  the  streams  flow- 
ing from  the  regions  where  the  sources  of  the  Mis- 
sissippi and  its  tributaries  are  located. 

**Third.  Whether  said  reservoirs,  if  their  con- 
struction should  be  deemed  necessary  for  the  pur- 
poses before  set  forth,  could  not  also  be  utilized 
for  the  irrigation  of  arid  lands  in  the  vicinity  of 
such  reserv^oirs. 

**Fourth.  Whether  the  outlet  svstem  bv  which 
it  is  proposed  to  furnish  avenues  through  which 
the  waters  of  the  Mississippi  River  can  escape  in 
times  of  AogkI  is  practicable  or  expedient. 

"Fifth.  Whether  the  present  system  of  improv- 
ing the  Mississippi  and  Missouri  rivers  under  which 
it  is  sought  to  confine  the  water  within  the  banks 
of  said  rivers,  by  means  of  levees,  and  by  such 
levees,  together  with  jetties  at  diflferent  localities, 
to  increase  the  erosive  power  of  the  current  so  as 


to  protect  the  banks  and  deepen  the  channel,  should 
be  continued. 

**Sixth.  What  has  been  the  effect  upon  naviga- 
tion and  commerce  of  the  jetties  at  the  mouth  of 
the  Mississippi  River,  and  what  is  the  present  con- 
dition of  said  jetties  and  their  probable  future? 

"Seventh.'  Whether  the  Mississippi  and  Mis- 
souri River  Commissions  should  be  continued  in 
existence,  and,  if  continued,  what  amendments 
should  be  made  to  the  statutes  creating  such  com- 
missions and  defining  their  duties  and  powers. 

"Eighth.  What  legislation  is  necessary  to  pre- 
vent the  enormous  destruction  of  property  by  floods 
in  the  Mississippi  River  and  its  tributaries,  and 
what  amount  of  money  should  be  appropriated  by 
Congress  for  the  establishment  and  maintenance 
of  systematic  miprovements  and  safeguards  for  said 
purposes? 

"That  said  conmiittee  shall  have  power  to  prose- 
cute its  incjuiries  through  a  sub-committee,  which 
may  sit  during  the  recess  of  the  Senate  at  such 
times  and  places  as  may  be  thought  necessary,  with 
power  to  send  for  persons  and  papers,  and  to  em- 
ploy a  stenographer,  the  expenses  of  said  conunit- 
tee  to  be  paid  from  the  contingent  fund  of  the 
Senate.'' 

The  investigation  contemplated  by  the  resolu- 
tion was  carried  on  through  a  sub-committee  com- 
j)osed  of  Senators  Nelson,  Elkins,  Vest,  McBride, 
Gallinger,  Berry,  and  Caffery. 

In  October,  1807,  the  sub-committee  visited  the 
reservoirs  at  the  head  waters  of  the  Mississippi,  also 
St.  Paul,  Rock  Island,  and  St.  Louis  on  the  Mis- 
sissippi River,  and  Sioux  City  on  the  Missouri 
River,  and  took  the  testimony  hereto  appended. 
In  February,  1S08,  the  sub-committee  went  to 
Cairo,  111.,  and  from  there  on  the  Mississippi  River 
down  to  the  Gulf  of  Mexico  on  the  boat  of  the 
Mississippi  River  Commission,  and  on  this  trip  took 
the  residue  of  the  testimony  hereto  appended.    The 
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testimony  so  taken  is  comprehensive  and  instruc- 
tive, covering  every  feature  of  the  contemplated  in- 
quiry. In  addition  to  the  facts  and  data  derived 
from  the  testimony,  your  committee  have  also  de- 
rived much  valuable  information  from  a  pamphlet 
on  The  Floods  of  the  Mississippi  River,  by  William 
Starling,  chief  engineer  of  the  Lower  Yazoo  levee 
district,  1897,  and  from  Bulletin  E  of  the  Agricul- 
tural Department  on  the  Floods  of  the  Mississippi 
River,  prepared  by  Park  Morrill,  under  the  direc- 
tion of  Willis  L.  Moore,  Chief  of  the  Weather 
Bureau,  1897.  The  pamphlet  will  be  cited  as  ''Star- 
ling," and  the  bulletin  as  ''£/' 

The  questions  propounded  for  the  investigation 
of  the  committee  are  to  a  large  extent  questions 
of  science  and  engineering,  and  the  committee  can 
do  little  more  than  to  briefly  summarize  the  opin- 
ions and  conclusions  of  experts. 

CAUSES  OF  THE  FLOODS. 

The  principal  territory  submerged  or  affected  by 
the  floods  of  the  Mississippi  River  before  the  con- 
struction of  levees,  and  in  part  since,  consists  of 
certain  basins  or  bottoms  along  the  banks  of  the 
river  between  Cairo  and  Forts  Jackson  and  St. 
Phillip.  These  basins,  from  Cairo  down,  are  as 
follows : 

The  St.  Francis  Basin,  on  the  right  bank  of  the 
river,  extending  from  Cairo  to  Helena,  near  the 
mouth  of  the  St.  Francis  River,  and  embracing  an 
area  of  about  6,706  square  miles. 

The  White  River  Basin,  on  the  same  side  of  the 
river,  extending  from  Helena  to  near  the  mouth 
of  White  River,  and  embracing  about  956  square 
miles. 

The  Yazoo  Basin,  on  the  left  bank  of  the  river, 
extending  from  a  short  distance  below  Memphis  to 
a  point  near  the  mouth  of  the  Yazoo  River,  and  em- 
bracing, in  all,  about  6,648  square  miles. 

The  Tensas  Basin,  on  the  right  bank  of  the  river, 
extending  from  near  the  mouth  of  the  Arkansas 
River  to  near  the  mouth  of  the  Red  River,  and  em- 
bracing an  area  of  5,370  square  miles. 

The  Atchafalaya  Basin,  on  the  same  side  of  the 
river,  extending  from  the  junction  of  the  Red  and 
Atchafalaya  rivers  to  Fort  Jackson,  and  embrac- 
ing 8,109  square  miles,  and 

The  Pontchartrain  Basin,  on  the  left  bank  of 
the  river,  extending  from  Baton  Rouge  to  Fort  St. 
Phillip,  and  embracing  an  area  of  2,001  square 
miles. 


The  aggregate  area  of  all  these  basins  is  29,790 
square  miles,  or  19,065,600  acres.  (Test.,  431.) 
Ever  since  the  immediate  valley  of  the  river  below 
Cairo  has  been  settled  there  has  been  a  constant 
struggle  to  reclaim  these  basins  and  to  protect 
them  against  overflows  and  floods.  The  problem 
has  been  in  part  accomplished,  chiefly  by  means  of 
levees,  but  much  still  remains  to  be  done.  The 
ultimate  object  of  this  investigation  was  to  deter- 
mine the  best  method  for  the  complete  and  per- 
manent protection  of  these  basins  against  the  floods 
and  inroads  of  the  river. 

The  Mississippi  river  at  Cairo  is  composed  of  the 
waters  of  the  Ohio,  the  Upper  Mississippi,  and 
Missouri  rivers.  The  Ohio  and  its  chief  tributaries 
have  their  sources  in  the  western  slopes  of  the  Alle- 
gheny Mountains  and  their  spurs.  The  Upper 
Mississippi  and  its  principal  tributaries  have  their 
sources  in  numerous  lakes  in  that  plateau  of  land 
between  the  Red  River  of  the  North  and  Lakes 
Michigan  and  Superior,  and  the  Missouri  has  its 
source  in  the  upper  eastern  slopes  and  foothills  of 
the  Rocky  Mountains.  The  White  and  the  St. 
Francis  rivers,  with  sources  in  the  Ozark  Moun- 
tains, in  southern  Missouri  and  northwestern  Ar- 
kansas, and  the  Arkansas  and  the  Red  rivers,  with 
their  sources  in  the  lower  eastern  slopes  of  the 
Rocky  Mountains,  contribute  considerable  volumes 
of  water  to  the  Mississippi  river  within  the  basins 
subject  to  overflow\ 

The  annual  normal  rainfall  in  the  diff'erent  river 
basins  varies  greatly.  In  the  Ohio  it  is  44.2  inches; 
in  the  Upper  Mississippi,  31.9;  in  the  Missouri, 
19.4;  in  the  Arkansas,  29.6;  in  the  Red,  39.1,  and 
in  the  central  valley  of  the  Mississippi,  including 
the  White  and  the  St.  Francis,  51.4  inches  (E,  24 
and  25).  In  the  Upper  Mississippi  and  the  Mis- 
souri the  rainfall  is,  as  a  rule,  greatest  in  May  and 
June.  In  the  Ohio  and  the  central  valley  it  is  great- 
est in  January,  February  and  March  (Starling,  22 
and  23). 

The  greatest  and  most  destructive  floods  have 
generally  come  from  the  Ohio.  This  was  the  case 
with  the  great  floods  of  1882,  1883,  1884,  and 
1897;  and  these  floods  culminated  in  February  or 
March  (E,  40-45,  and  Starling,  29  and  41).  Of 
the  total  amount  of  water  passing  Cairo  during 
these  floods  the  Ohio  contributed  69  per  cent  in 
1882,  70  per  cent  in  1883,  85  per  cent  in  1884,  and 
76  per  cent  in  1897  (Starling,  27  and  41),    These 
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great  floods  from  the  Ohio  river,  like  all  similar 
floods,  came  from  excessive  rains  in  the  basin  of 
the  Ohio  and  its  tributaries.  These  rains  arise  from 
cyclonic  storms  and  warm,  moisture-laden  winds, 
originating  in  the  Gulf  of  Mexico,  and  passing 
thence  up  the  central  valley  and  the  valley  of  the 
Ohio  into  the  western  slopes  and  spurs  of  the  Alle- 
gheny Mountains,  where  a  colder  atmosphere  is 
encountered,  leading  to  the  precipitation  (Test., 
267). 

The  Ohio  floods,  after  passing  Cairo,  are  fre- 
quently largely  reinforced  by  floods  from  the  White 
and  St.  Francis  rivers  and  other  streams  in  the 
central  valley.  Occasionally  the  floods  from  the 
Missouri  and  Upper  Mississippi  are,  to  a  limited 
extent,  a  factor  in  extending  or  prolonging  the 
flood  on  the  lower  river,  but  this  applies  rather  to 
the  May  and  June  freshets  of  the  Ohio  than  to  the 
earlier  and  more  extensive  ones  (Starling,  24  and 
25). 

In  Bulletin  E  (p.  46)  the  ''Cause  of  the  Missis- 
sippi floods"  is  thus  summarized: 

"It  is,  of  course,  conceivable  that  a  flood  should  oc- 
cur in  the  Lower  Mississippi  from  heavy  precipita- 
tion over  any  of  the  great  contributary  basins.  In 
these  floods  of  the  past  quarter  century  we  do  not, 
however,  find  the  western  tributaries  playing  an 
important  part.  The  great  source  of  floods  is  the 
Ohio  Basin,  with  its  steep  slopes  from  the  crest  of 
the  Alleghanies,  upon  which  falls  the  heaviest  rains 
of  spring  at  a  time  w^hen  the  normal  rise  of  the 
Lower  Mississippi  brings  the  river  almost  to  the 
danger  line  from  Cairo  to  the  Gulf.  In  the  greatest 
floods  we  also  find  that  heavy  rainfall  over  the  great 
swamp  region  that  extends  along  the  Mississippi 
from  the  mouth  of  the  Ohio  to  the  Gulf  of  Mexico 
is  an  important  factor.  Third  in  importance  as  a  fac- 
tor in  producing  floods  is  the  Upi:)er  Mississippi, 
w^hich,  while  never  discharging  a  volume  sufficient 
to  produce  of  itself  a  flocxl,  yet,  rising  later  than 
the  Ohio,  serves  to  prolong  the  high  water,  and  thus 
to  increase  the  overflow." 

There  are  other  causes,  to  which  we  shall  refer 
further  on,  which  have  tended  more  or  less  to 
aggravate  the  destructive  features  of  recent  Hoods, 
but  the  foregoing  presents  briefly,  and  in  a  i^eneral 
way,  the  primary  and  chief  cause. 

DESTRUCTION  OF  FORESTS. 

Nothing  in  the  evidence  or  other  data  obtained 
by   your   committee   discloses   the   fact   that   the 


destruction  of  timber  at  or  near  the  head  waters 
of  these  river  systems  tends  to  cause  or  promote 
the  floods  referred  to.  It  was  shown  that  where 
timber  is  cut  down  for  purposes  other  than  culti- 
vation the  underbrush  remains  and  grows  more 
luxuriant  than  ever,  and  such  underbrush  serves 
to  retard  rather  than  hasten  the  movement  of 
water  on  the  slopes  and  hillsides;  and  where  timber 
is  cut  down  for  purposes  of  clearing  and  cultiva- 
tion the  plowed  area  becomes  an  enlarged  absorb- 
ent of  surface  moisture :  It  is  a  generally  accepted 
opinion  that  the  destruction  of  timber  tends  rather 
to  diminish  than  to  increase  the  rainfall. 

RESERVOIRS. 

There  are  five  reservoirs  constructed  at  the  head 
waters  of  the  Upper  Mississippi.  These  reservoirs 
repress  to  some  extent  the  floods  in  the  river  bot- 
toms above  Lake  Pepin  and  improve  the  navigation 
of  the  river  in  low  water  down  to  that  point,  but 
have  no  material  eff'ect  upon  the  floods  or  naviga- 
tion of  the  river  below  that  point.  The  evidence 
discloses  no  other  points  on  the  Upper  Mississippi 
available  for  reservoir  purposes.  On  the  Missouri 
the  only  point  where  sufficient  holding  ground 
could  be  found  for  a  reservoir  of  any  magnitude 
is  on  a  reach  of  the  river  above  Great  Falls.  Such 
a  reservoir,  if  constructed  high  enough  to  bring 
the  waters  of  the  Missouri  river  into  the  Milk  River 
X'alley,  would  be  valuable  for  purposes  of  irrigation, 
but  would  have  no  material  bearing  on  the  floods 
in  the  Mississippi  river,  nor  on  the  navigation  of 
the  Missouri  river. 

The  evidence,  as  well  as  the  other  data,  discloses 
that  on  the  Ohio  River,  as  well  as  its  main  tribu- 
taries, where  reservoirs  could  act  more  directly  on 
the  floods  than  elsewhere,  with  the  exception  here- 
niafter  stated,  there  are  no  suitable  sites  or  holding 
grounds  where  reservoirs  could  at  any  moderate 
or  reasonable  expense,  and  without  working  far- 
reaching  and  extensive  damage,  be  constructed 
that  would  at  all  be  adequate  to  pen  up  and  retain 
the  great  downpour  from  innumerable  mountain 
torrents  during  the  great  freshets  of  January,  Feb- 
ruary and  March.  There  are  no  great  basins 
adequate  for  reservoir  purposes  either  on  the 
Monongahela,  the  Allegheny,  the  Tennessee,  or 
the  Cumberland;  and  to  be  effective  in  repressing 
the  floods  of  the  Ohio,  big,  strong  reservoirs  would 
be  requisite  on  these  streams. 

The  only  place  where  a  reservoir  basin  can  be 
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found,  proximate  and  sufficiently  large  to  afford  a 
holding  ground  at  all  commensurate  with  any 
material  or  practicable  relief,  is  the  St.  Francis 
Basin;  but  the  cost  of  constructing  and  maintain- 
ing a  system  of  reservoirs  in  this  basin  would  be 
enomious,  and  far  greater  than  the  cost  of  leveeing 
the  entire  river  front  of  the  basin.  The  scheme  is 
regarded  by  nearly  all  engineers  and  other  experts 
as  wholly  impracticable.  In  short,  your  committee 
can  discover  no  just  or  adequate  relief  in  reservoirs. 

OUTLETS. 

Neither  can  your  committee  discover  from  the 
evidence,  or  through  other  sources,  any  material 
relief  from  the  outlet  system.  It  is  not  practicable 
to  relieve  the  river  by  means  of  outlets  except 
below  the  Red  River.  Two  important  natural  out- 
lets now  exist  and  have  for  years  existed  on  this 
reach  of  the  river — the  Atchafalaya  and  Bayou 
Lafourche.  A  third,  Bayou  Plaquemine,  is  now 
closed  pending  its  preparation  for  reopening  by 
means  of  locks  and  dams.  But  these  outlets,  or 
others  that  might  be  constructed  on  this  reach  of 
the  river,  could  afford  no  perceptible  relief  for  the 
river  above,  where  relief  is  much  more  called  for 
and  needed.  The  St.  Francis,  Yazoo,  White  and 
Tensas  basins  can  get  no  relief  from  any  practicable 
outlet  system.  And  where  this  system  exists  and  is 
feasible  there  is  no  disposition  to  extend  it  or  to 
subtitute  it  for  levee  enlargement.  (Test.,  424-455, 
335,  375;  see  also  Humphrey  and  Abbott's  report 
of  1861  as  to  reservoirs  and  outlets.) 

I.EVEES. 

The  history  of  levee  construction  on  the  Missis- 
sippi River  has  been  a  history  of  the  gradual  recla- 
mation of  the  several  basins  or  bottoms  from  the 
inroads  of  the  floods  of  the  river.  Anterior  to  levee 
construction  these  basins  served  as  great  natural 
reservoirs  for  the  floods,  the  exterior  hills  or  ridges 
of  the  basins  serving  as  the  high-water  banks  of 
the  river;  and  within  these  banks  so  wide  apart  and 
with  these  basins  for  a  high-water  bed,  the  floods 
never  reached  the  high  level  nor  the  increased 
rapidity  obtained  since  the  great  extension  of  the 
levee  system.  Levees  are  the  penning  up  of  the 
floods  of  the  river  from  these  high-water  basins. 
The  narrowing  of  the  high-water  stream  by  means 
of  levees  does  not  result  in  materially  scouring  a 
deeper  channel  nor  in  raising  the  bed  of  the  river 
(Test.,  269),  and  so  the  stream  at  its  flood  stages, 


as  it  becomes  narrower,  also  becomes  higher. 
Contraction  without  deepening  of  necessity  leads 
to  elevation,  and  as  a  consequence  levee  construc- 
tion has  brought  in  its  wake  higher  flood  levels, 
necessitating  from  time  to  time  higher  and 
stronger  levees.  The  history  of  levee  construction 
shows  this.  (Dabney,  Test.,  311;  Driver,  Test., 
199;  StarHng,  Test.,  269;  Gillespie,  Test,  382,  383; 
Newcomer,  Test.,  334;  Richardson,  Test.,  370,  371; 
Taylor,  Test.,  237,  239,  241;  Table,  Test.,  432;  Tol- 
linger,  510.) 

The  first  levee  construction  began  in  1717,  when 
a  levee  1  mile  long  was  constructed  to  protect  New 
Orleans,  then  a  mere  village.  This  levee  was  4 
feet  in  height  and  18  feet  across  at  the  top.  The 
country  settled  up  slowly,  and  levee  construction 
only  kept  pace  with  the  settlement.  Fifty  years 
after  this  levee  was  built  the  settlements  extended 
only  30  mile3  above  and  20  miles  below  the  embrj^o 
city.  It  was  not  until  after  Louisiana  had  been 
ceded  to  the  United  States  that  levee  extension 
was  undertaken  on  an  enlarged  and  systematic 
scale.  By  1828  the  levees,  though  of  rather  infe- 
rior character,  had  been  extended  nearly  up  to  the 
mouth  of  the  Red  River.  At  the  beginning,  a 
levee  4  feet  in  height  was  ample,  but  as  levee  con- 
struction progressed  up  the  river,  and  additional 
basins  and  bottoms  were  inclosed  and  protected, 
the  levees  were,  of  necessity,  increased  in  height 
(Test.,  237).  There  are  still  levees  below  New 
Orleans  that  are  only  from  3  to  4^^  feet  in  height, 
but  the  average  height  of  the  levees  in  Louisiana, 
al)ove  New  Orleans,  is  now  from  about  12  to  13 
feet  (Test.,  380,  369),  and  this  height  proved  insuf- 
ficient in  the  great  flood  of  1897  (Test.,  370). 

The  flood  stage  of  1897,  above  New  Orleans, 
was  from  1  1-3  to  3i  feet  higher  than  that  of  any 
previous  flood,  notwithstanding  that  the  flood  level 
at  Cairo  was  less  than  in  1882-83  and  1884.  Three 
great  crevasses  occurred  in  1897  that  remained 
unrepaired  until  after  the  flood  subsided,  and  sev- 
eral minor  crevasses  occurred,  which  were  closed 
during  the  pendency  of  the  flood.  This  increased 
flood  level  was  "partly  due  to  the  improvement  and 
increase  of  levees."  (Test.,  370,  371,  380,  423, 
424.)  The  experience  of  1897  indicates  that  a 
complete  inclosure  of  all  the  river  basins  will 
require  from  3  to  4  feet  higher  levees  in  Louisiana. 
The  levees  on  the  Yazoo  Basin  were  only  4  feet 
high  in  1858.    From  1874  to  1882  they  were  raised 
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to  from  7  to  8  feet  (Test.,  269-308),  which  proved 
insufficient  under  the  flood  of  1882;  and  based  on 
this  flood  as  a  standard,  the  levees  were  increased 
to  an  average  of  from  13  to  14  feet  in  height  prior 
to  1897.  This  was  more  than  3  feet  above  the  high 
water  of  18S2  (Test..  308-311),  but  it  proved 
utterly  insufficient  under  the  flood  of  1807. 

Since  the  floods  of  1SS2-83  and  1884  the  White 
River  Basin,  the  Upper  Tensas  Basin,  and  much  of 
the  St.  Francis  Basin  have  been  inclosed,  and  this, 
together  with  the  higher  levees  on  the  Yazoo 
front,  have  greatly  aggravated  and  raised  the  flood 
levels  on  this  reach  of  the  river  (Test.,  2fl9.  272. 
273,  311).  The  flood  of  1S!)7  made  it  plain  that  a 
complete  inclosure  of  all  the  river  basins  would 
require  an  increase  of  from  4  to  6  feet  in  height  of 
the  Yazoo  levees.  (Test..  274-27.'>,  311;  see  Star- 
ling's paper  on  levee  construction  in  Yazoo  Basin, 
Test.,  .105-508.) 

The  work  of  inclosing  the  White  River  Basin 
was  commenced  in  ISSS.  and  most  of  it  was  done 
after  18i)0.  By  ]8i)7  the  basin  had  been  inclosed 
by  a  levee  of  an  average  height  nf  twelve  feet, 
<leemed  suflicient  under  the  flood  levels  of  1SS2-S3 
and  1SS4.  but  this  proved  utterly  insufficient  in  the 
flood  of  1807.  That  flood  overtopped  the  levee  at 
many  points,  and  was  from  4  to  6  feet  higher  than 
anv  previous  flood,  clearly  indicating  that  a  com- 
plete levee  system  along  the  enlire  river  would 
require  an  increase  of  six  feet  in  the  levee  height 
along  this  basin.     (Test..  301.  302.) 

In  the  Upper  Tensas  Basin  nearly  all  levee  con- 
struction has  taken  place  since  1882 — mainly  since 
1802,  In  the  Lower  Tensa.s  Basin  there  was  an  old 
levee  existing  before  this  period,  but  of  low  grade 
and  insufficient  in  strength.  By  1807  the  Upper 
and  Lower  Tensas  Basin  levees  lia<l  attained  an 
average  height  of  thirteen  feet.  In  the  flood  of 
1807  the  river  was  from  two  and  one-half  tn  three 
feet  higher  in  front  of  these  basins  than  in  the 
flood  of  1882.  and  hence  the  levees  were  insuffi- 
cient. Had  the  water  in  1807  not  been  any  higher 
than  in  the  floods  of  1W82-S3  and  1884.  the  levees 
would  have  been  ample.  (Test.,  330-332.)  Sev- 
eral serious  crevasses  occurred  in  these  levees  dur- 
ing this  flood.  The  higher  flood  level  of  1807  was 
largely  due  to  increased  levee  construction  and  the 
further  inclosures  of  river  basins.  (Test..  334.) 
The  completion  of  the  levee  system  would  require 
the  levees  on  the  Tensas  Basin  to  be  raised  to  the 


height  of  from  seventeen  and  one-half  to  eighteen 
feet.    (Test.,  334,  335.) 

In  the  St.  Francis  Basin  levee  construction  be- 
gan in  1803.  Since  that  time  a  contimious  levee 
of  an  average  height  of  nine  feet  has  been  con- 
structed from  Point  Pleasant.  Mo.,  to  Chute  38, 
Arkansas,  a  distance  of  127  miles.  About  100 
miles  more  are  required  to  reach  the  mouth  of  the 
St.  Francis  river  and  to  entirely  inclose  the  basin. 
The  levees  on  the  St.  Francis  Basin  proved  insuf- 
ficient for  the  floo<i  of  1807,  and  several  serious  and 
extensive  crevasses  occurred.  These  levees  need 
to  be  made  stronger  and  higher— at  least  two  feet 
higher  than  the  grade  of  1807.    (Test.,  167-170.) 

The  flood  of  1807  wrought  great  havoc,  espe- 
cially in  the  older  levees,  many  of  which  had  been 
defectively  and  improperly  constructed.  There 
were  twenty-three  breaks  in  the  St.  Francis  front, 
si.\  in  the  Yazoo  front,  fourteen  in  the  White  river 
front,  and  four  in  the  Tensas  front,  most  of  which 
occurred  from  an  overtopping  of  the  levees.  Below 
the  Red  river  there  were  only  a  few  small  breaks, 
and  these  were  closed  during  the  pendency  of  the 
flood.  (Test.,  432.)  F.ngineer  Ockerson,  in  his 
testimony  (p.  432),  describes  the  flood  of  1807  and 
compares  it  with  the  flood  of  1882  as  follows: 

"From  a  point  about  100  miles  below  Cairo  to 
the  tUdf  the  stage  reached  in  1807  was  greater  than 
any  previous  rccorii.  As  far  as  volume  of  water  is 
concerned,  however  the  flood  of  1882  was  much 
greater  than  that  of  1S07.  The  flood  of  1882  stood 
above  the  danger  line  at  Cairo,  or  forty-two  feet  on 
the  gauge,  for  a  perio<l  of  seventy-two  days.  The 
floo<!  of  1897  stood  above  the  danger  line  for  a 
period  of  fifty-four  days.  During  the  flood  of  1807 
the  tributaries  below  Cairo  were  all  ratlier  low." 

Table  slmwing  rclalhr  heights  of  floods  of  1882 
and  iSgy. 
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A  due  consideration  of  the  testimony  and  other 
data  bearing  on  the  subject  makes  it  clear  that  the 
flood  of  1897  was,  in  its  effects  and  consequences, 
g^reatly  enlarged  and  aggravated  by  the  extensive 
inclosure  of  basins  and  the  extended  and  enlarged 
levee  construction  that  had  taken  place  since  the 
floods  of  1882-83  and  1884  (Test.,  241),  though  it 
is  doubtless  true  that  if  no  levees  at  all  had  been  in 
existence  a  larger  area  would  have  been  submerged. 
Engineer  Starling,  in  his  book  (41,  42),  to  which 
we  have  already  referred,  concurs  in  this  conclusion 
in  the  following  clear  and  apt  language: 

''It  is  not  only  the  magnitude  of  the  flood  of 
1897  which  has  made  it  of  surpassing  importance 
to  the  engineers  of  the  Mississippi  service.  The 
widespread  damage  which  it  has  wrought,  while 
great,  is  yet  not  without  a  parallel.  Its  principal 
interest  to  the  engineer  is  due  to  the  experience 
which  has  been  derived  from  the  wholesale  closure 
of  unleveed  tracts  and  the  extraordinary  elevation 
of  its  high-water  line  consequent  thereon.  There 
are  two  of  the  great  basins  into  w^hich  the  Missis- 
sippi Valley  is  divided  which  have  only  recently 
been  protected  to  any  extent  by  levees.  These  are 
the  St.  Francis  and  the  White  river  basins.  The 
former  w^as  closed  during  the  last  three  years,  or 
since  the  flood  of  1893,  to  a  distance,  measured 
along  the  river,  of  about  120  miles.  There  still 
remains  a  gap  of  about  100  miles.  The  White 
River  Basin  has  been  undergoing  a  gradual  process 
of  closure  for  several  years.  In  1893  there  was  a 
gap  of  about  fifteen  miles,  extending  between 
points  330  and  300  miles,  respectively,  by  river, 
below  Cairo.  In  1896  this  gap  was  closed  and  the 
line  of  levee  was  made  continuous  from  the  hills  at 
Helena  to  a  point  eight  miles  above  the  mouth  of 
White  river.  It  is  to  the  building  of  these  Hues  and 
to  the  maintenance  of  the  lines  previously  existing 
until  a  late  period  of  the  flood  that  the  unparalleled 
stages  attained  by  the  water  have  been  due.'' 

The  construction  and  repair  of  levees  was,  in  the 
first  instance,  undertaken  by  riparian  owners,  after- 
wards by  parishes  or  counties,  then  by  the  States 
or  certain  levee  districts,  under  the  authority  of  the 
States,  and  finally  by  the  latter  and  the  Federal 
Government  combined,  which  is  the  svsteni  now 
prev^ailing.  The  first  material  aid  given  by  the 
Federal  Government  was  a  grant  of  swamp  and 
overflowed  lands ;  made  to  the  several  States  in 
1850.     The  same  year  Congress  also  made  pro- 


vision for  a  survey  and  investigation  of  the  Missis- 
sippi river. 

This  work  was  carried  on  for  the  next  ten  years 
ander  the  direction  of  Captain  Humphrey  and 
Lieutenant  Abbott,  who  made  their  final  report  in 
1861.  This  report  was  most  thorough  and  ex- 
haustive, and  is  still  the  standard  work  on  the 
hydraulics  and  physical  features  of  the  river.  It 
made  clear  that  no  substantial  relief  from  the  floods 
could  be  obtained  from  reservoirs  or  outlets,  and 
that  levees,  properly  constructed,  would  afford  the 
necessar}^  relief  and  protection.  Neither  the  testi- 
mony taken  by  your  committee,  nor  other  obtain- 
able data,  has  shaken  or  invalidated  these  conclu- 
sions. During  the  civil  war  levee  construction  was 
at  a  standstill.  After  the  war  was  over  the  several 
States  began,  without  concert  and  without  due 
plan  or  system,  to  extend  and  repair  the  levees. 
But  the  great  flood  of  1874  showed  how  inade- 
quate, both  in  quality  and  quantity,  the  efforts  of 
the  States  were.  Congress  again  intervened,  and 
passed  an  act  providing  for  the  appointment  of  a 
commission  of  five  engineers  to  investigate,  deter- 
mine, and  report  as  to  the  best  plan  for  relief 
against  the  floods. 

This  commission  made  its  report  in  1875,  and 
came  to  the  same  conclusion  as  Humphrey  and 
Abbott  did  in  1861,  that  a  system  of  levees  could 
alone  afford  adequate  protection.  But  no  syste- 
matic improvement  of  the  river  by  the  Federal 
Government  was  yet  undertaken.  Finally,  in  1879, 
Congress  passed  an  act  creating  the  Mississippi 
River  Commission,  outlining  its  work  in  the  fol- 
lowing terms: 

'Tt  shall  be  the  duty  of  said  commission  to  take 
into  consideration  and  mature  such  plan  or  plans 
and  estimates  as  will  correct,  permanently  locate, 
and  deepen  the  channel  and  protect  the  banks  of 
the  Mississippi  river;  improve  and  give  safety  and 
ease  to  the  navigation  thereof;  prevent  destructive 
floods;  promote  and  facilitate  commerce,  trade, 
and  the  postal  service.'' 

From  1879  to  1882  $1,475,000  was  appropriated 
by  Congress  for  ex])en(liture  by  the  commission  in 
making  surveys  and  in  improving  the  navigation 
of  the  river,  but  none  of  it  was  allotted  for  levee 
construction.  In  1882  Congress  appropriated  the 
gross  sum  of  $4,123,000,  and  from  this  the  first 
direct  allotment  for  levee  construction  was  made — 
about  $1,300,000  in  all.    (Test.,  237.) 
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The  testimony  of  Judge  Taylor,  a  member  of  the 
commission,  explains  in  detail  the  make-up  of  the 
commission,  the  mode  in  which  it  performs  its 
work,  and  the  methods  it  pursues.  From  each 
appropriation  made  the  commission  allots  a  certain 
proportion  for  the  construction  and  repair  of  levees 
in  each  levee  district,  which  is  expended  by  the 
United  States  engineer  in  charge  of  the  district. 
The  commission  plans  the  work,  subject  to  the 
approval  of  the  War  Department,  and  the  district 
engineers  carry  on  the  work  conformable  to  the 
plan. 

The  first  effort  of  the  commission  was  directed 
to  the  closure  of  the  Yazoo  Basin,  and  then  fol- 
lowed the  improvement  of  the  Tensas  Basin,  then 
the  White  River  Basin,  and,  finally,  a  part  of  the 
St.  Francis  Basin.  In  the  respective  levee  districts 
the  State  and  Federal  engineers,  while  acting  in 
concert  and  harmony  as  far  as  possible,  work  each 
on  separate  and  distinct  portions  of  the  river.  One 
reach  is  constructed  under  Federal  authority  and 
another  under  State  authority.  When  a  levee  is 
constructed,  the  constructing  engineer  or  his  suc- 
cessor takes  charge  and  care  of  the  same.  (Test., 
257,  258.)  In  case  of  an  emergency  there  is  by 
mutual  consent  a  sort  of  joint  care  and  supervision. 
As  a  rule,  both  Federal  and  State  engineers  are 
men  of  fine  attainments,  high  character,  and  great 
public  spirit,  which  tend  to  obviate  any  friction 
that  otherwise  might  ensue  from  an  undefined  joint 
tenancy.  It  would  no  doubt  be  advisable  to  pro- 
vide by  law^  in  which  authority  the  care  and  main- 
tenance of  a  constructed  levee  should  vest. 

The  evidence  (p.  518)  discloses  the  fact  that 
eighteen  suits  have  been  brought  against  the 
United  States  for  damages  claimed  to  arise  from 
the  construction  and  maintenance  of  levees  or 
failure  to  construct  or  maintain  proper  levees  along 
the  Mississippi  river.  The  aggregate  amount  of 
damages  claimed  in  these  suits  is  $056,337.04. 

From  a  table  (following  p.  518  of  testimony) 
prepared  by  Captain  Waterman,  secretary  of  the 
Mississippi  River  Commission,  under  the  direction 
of  General  Gillespie,  president  of  the  commission, 
it  appears  that  the  total  yardage  of  levees  con- 
structed by  Federal,  State,  local,  and  private 
authority  is  lC4,8f)0,;)75  yards,  built  at  a  cost  of 
$47,631,503.78,  of  which  yardage  68,570,431  yards 
were  constructed  bv  Federal  authoritv,  at  a  cost  of 
$13,320,708.44,    and    06,289,944    yards   by    State, 


local,  and  private  authority,  at  a  cost  of  $34,310,- 
795.34. 

It  is  estimated  that  it  would  cost  to  complete 
the  entire  levee  system,  from  the  head  of  the  St. 
Francis  Basin  to  the  Head  of  the  Passes,  at  a  grade 
sufficiently  high  and  strong  to  afford  complete 
protection  against  floods  at  'the  highest  probable 
stages,  the  sum  of  from  $18,000,000  to  $20,- 
000,000,  and  that  it  would  take  from  four  to  five 
years  to  complete  the  system.  (Test.,  245,  246, 
390,396,408,357,360.) 

From  all  the  evidence  taken  and  considered  by 
your  committee  it  is  evident  that  the  basins  and  bot- 
toms along  the  Mississippi  river  exix)sed  to  the  floods 
of  the  river  can  only  l>e  protected  and  preserved 
from  such  floods  by  an  ample  and  complete  system 
of  levees  from  Cairo  to  the  Head  of  the  Passes. 

Crevasses  and  inundations,  resulting  in  extensive 
loss  of  life  and  proj^erty,  are  liable  to  occur  during 
all  floods  so  long  as  the  system  is  incomplete.  The 
burden  of  completing  the  levee  system  is  too  great 
for  local  and  State  authority.  Your  committee  are 
of  the  opinion  that  the  Federal  Government  should 
continue,  as  it  has  since  1882,  to  aid  in  the  great  task 
of  controlling  and  repressing  the  floods  in  the  river. 

Your  committee  are  also  of  the  opinion  that  the 
Mississippi  River  Commission  should  remove  its 
principal  oflice  and  headquarters  from  New  York 
City  to  some  point  on  the  Mississippi  river. 

NAVIGATION,    MISSISSIPPI    RIVER. 

The  testimony  discloses  that  the  navigation  of  the 
Upper  Mississippi  river  has  been  considerably  im- 
proved by  the  reservoirs,  on  the  reach  above  Lake 
Pepin,  and  by  riprapping,  wing  dams,  spur  dikes, 
hurdles,  revetment  works,  and  a  little  levee  work 
at  various  points  on  the  river  below  that  reach. 
(Test.,  20-34.) 

The  Mississippi  River  Commission  has  carried 
on  more  or  less  extensive  improvements  of  the  navi- 
gation of  the  river  on  many  of  the  reaches  below 
Cairo.  Such  improvements,  in  addition  to  levee 
work,  have  consisted  of  bank  protection  in  the  forni 
of  riprapping  and  various  kinds  of  revetment  work, 
of  channel  contraction  by  means  of  jetty  work,  hur- 
dles, and  various  forms  of  spur  dikes,  and  of  dredg- 
inof  on  an  extensive  <cale.  Some  of  the  work  has 
been  rather  tentative  and  of  a  temporary  character, 
and  on  account  of  the  great  cost  has  not  been  fol- 
lowed up. 

At  present,  aside  from  the  levee  work,  the  chief 
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reliance  for  obtaining  a  low-water  navigable  channel 
seems  to  be  dredging.  The  new  style  of  hydraulic 
dredges  seem  to  be  very  potent  and  effective,  and 
seem  to  give  great  and  promising  results.  Four  new 
dredge  boats  have  l>een  for  some  time  completed 
and  in  use,  and  two  more  are  under  contract  and 
by  this  time  ready  for  use,  and  there  is  money  avail- 
able for  another  dredge.  It  is  estimated  that  from 
nine  to  ten  dredges  will  l)e  rec|uire(l  to  keep  a  due 
low-water  channel  open.  (Test.,  100-lOS,  140-14S, 
218-235.)  In  the  light  of  results  obtained,  your 
committee  recommend  that  ample  provision  l)e  made 
for  the  construction  of  dredge  lx)ats,  and  dredging. 
In  view  of  the  great  cost,  esjjecially  great  as  to  re- 
sults, it  seems  that  it  would  be  more  judicious  to 
limit  revetment  work  to  levee  and  harlK)r  protection. 
Contraction,  by  means  of  jetties,  dikes,  and  dams, 
supplemented  by  dredging,  seems  to  have  given  the 
best  results  at  least  cost.  There  is  no  doubt  that 
revetments  are  very  efficacious,  but  the  cost  is  so 
immense  that  its  systematic  application  is  scarcely 
warranted. 

JETTIES   AND   PASSES. 

As  the  Mississippi  river  in  its  downward  course 
is  about  to  debouch  into  the  sea  it  divides  itself  into 
three  great  passes,  through  which  it  enters  the  Gulf, 
and  forms  the  delta  at  its  mouth.  These  passes  are 
known  as  the  Southwest  Pass,  South  Pass,  and 
Pass  a  Loutre.  From  New  Orleans  down  to  the 
Head  of  the  Passes  there  has  been  no  imi)ediment 
to  deep-water  navigation.  The  impediment  occurs 
in  the  passes,  especially  at  their  heads  and  mouths, 
chiefly  the  latter.  Prior  to  the  improvement  of  the 
South  Pass  by  means  of  jetties,  navigation  was 
chiefly  confined  to  the  Southwest  Pass,  though  Pass 
a  Loutre  had  for  some  years  l)een  utilized  to  some 
extent. 

In  1830,  when  the  Southwest  Pass  was  first  ex- 
amined, it  was  15.2  miles  long  and  13  feet  deep  on 
the  crest  of  the  bar,  and  it  was  then,  as  now,  of  an 
average  width  of  twice  the  width  of  the  South  Pass. 
Between  that  time  and  1877  considerable  work  was 
done  in  improving  this  pass,  but  such  work,  aside 
from  a  short  and  abortive  jetty  w^ork  on  one  side 
of  the  pass  in  1850,  consisted  of  dredging  and  stir- 
ring up  the  bed  of  the  channel  by  means  of  drags, 
harrows,  scrai>ers,  blasting,  torj^edoes,  and  other 
similar  appliances.  By  these  means  a  depth  of 
18  feet  was  at  one  time,  for  a  short  period,  obtained 
on  the  crest  of  the  bar.    In  1874,  the  year  before  the 


improvement  of  the  South  Pass  began,  the  South- 
west Pass  had  attained  a  length  of  18  miles,  with 
a  depth  of  only  1 5  feet  on  the  crest  of  the  bar,  and 
on  the  9th  day  of  February  last  the  pass  had  attained 
a  length  of  IS  J  miles,  with  only  a  depth  of  9  feet  on 
the  crest  of  the  bar,  according  to  soundings  then 
taken.     (Test.,  404.) 

In  aid  of  the  improvement  of  the  South  Pass  Cap- 
tain Eads  placed  a  mattress  sill  across  the  head  of  the 
Southwest  Pass,  w^hich,  aside  from  a  little  dredging 
prior  to  1878,  is  the  only  improvement  made  in  this 
pass  since  1875. 

Prior  to  1875  like  efforts  at  improving  Pass  a 
Loutre,  except  jettying,  were  also  made,  which  w^ere, 
in  like  manner,  partially  successful.  By  the  fall  of 
1858  an  18-f(K)t  channel  had  l)een  obtained  in  this 
pass,  and  for  some  years  it  was,  on  account  of  being 
the  shorter  pass,  utilized  for  purposes  of  navigation ; 
but  in  1 875  the  channel  was  destroyed  by  a  large  mud 
lump,  and  since  that  time  no  improvement  has  been 
made,  except  placing  a  mattress  sill  at  the  head  of 
the  pass  and  the  work  of  attempting  to  close  a  large 
crevasse  on  the  south  side  of  it  near  the  upper  end, 
lx>th  of  these  works  l>eing  in  aid  of  the  maintenance 
of  the  South  Pass  jetty  system. 

The  South  Pass  in  1838  was  11.3  miles  long,  700 
feet  wide,  except  at  the  extremities,  and  8  feet  deep 
on  the  crest  of  the  bar.  In  1875  it  was  alx>ut  the 
same  length  and  width,  but  only  7  feet  deei>  on  the 
crest  of  the  bar.  In  1874  a  Ix^ard  of  engineers,  con- 
sisting of  3  army  engineers,  3  civil  engineers,  and  1 
from  the  Coast  and  (icodetic  Survey,  was  apix^inted 
to  devise  and  dctemiine  upon  somt  plan  of  securing 
deep-water  navigation  through  one  or  more  of  the 
passes.  This  1x)ard,  after  visiting  Euroi>e  and  ex- 
amining many  works  there  involving  similar  prob- 
lems, recommended,  in  January,  1875,  the  improve- 
ment of  the  South  Pass  by  means  of  jetties.  In  pur- 
suance of  this  recommendation  Congress,  in  March, 
1875,  conferred  the  task  of  making  the  improvement 
uix)n  James  R.  Eads  and  asswiates.  The  jetties  were 
practically  built  on  lines  recommended  by  the  board. 

The  original  act  provided  for  a  channel  30  feet 
deep  and  350  feet  wide,  but  by  1S78  it  became  evi- 
dent that  such  a  channel  could  not  he  obtained  by  the 
work  then  laid  out,  and  accordingly  Congress  was 
induced  to  remit,  by  acts  passed  in  1878  and  1879, 
the  requirement  to  a  channel  200  and  250  feet  wide 
and  20  feet  deep,  and  on  this  basis  the  work  was 
deemed  completed  in  July,  1 879.    In  making  the  im- 
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provement,  and  as  a  part  of  it,  training  dikes  were 
built  at  the  Head  of  the  Pass,  and  mattress  sills  were 
laid  at  the  head  of  the  Southwest  Pass  and  Pass  a 
Loutre.  In  1801  the  west  end  of  the  Pass  a  Loutre 
sill  was  carried  away,  and  a  large  break  occurred  on 
the  w'est  bank  of  Pass  a  loutre  about  IJ  miles  l^e- 
low  the  head  of  the  South  Pass. 

This  break,  although  several  attempts  have  1>een 
made  to  close  it,  has  not  yet  l>een  closed,  and  in  con- 
sequence thereof,  as  well  as  on  account  of  the  loss 
of  the  contiguous  end  of  the  P^ass  a  Loutre  mattress 
sill  and  portions  of  the  training  dikes,  and  lack  of  re- 
pair and  maintenance  in  some  of  the  training  dikes, 
the  inflow  of  water  into  the  South  Pass  has  been 
less  than  before,  which  has,  no  doubt,  to  some  extent 
detracted  from  the  scouring  force  in  the  pass,  neces- 
sitating some  dredging,  for  the  maintenance  of  the 
requisite  channel.  Before  these  drawbacks  occurred 
the  pass  received  from  10  to  11  per  cent  of  the  water 
in  the  main  stream;  since  then  only  7  i)er  cent. 
Three  hundred  feet  of  the  jetties  at  the  sea  end 
have  lieen  washed  away  on  both  sides,  and  in  addi- 
tion to  this  150  feet  of  the  jetty  on  the  west  side. 
None  of  the  jetties  thus  washed  away  have  l>een  re- 
placed. The  east  dike  at  the  head  of  the  pass  has  also 
been  washed  away.  This  was  a  training  dike,  1 ,250 
feet  long,  and  has  never  been  replaced. 

There  is  also  an  oi)en  and  ex^K^sed  gap  1,100  feet 
long  between  the  end  (.»f  the  Pass  a  Lcnitre  mattress 
sill  and  the  end  of  the  bank  or  dike  on  the  east  side 
of  the  pass.  This  gap  was,  when  the  work  was  com- 
pleted, filled  with  a  training  dike.  Five  hundred 
feet  of  the  mattress  sill  in  Southwest  Pass  has  also 
\yeen  carried  away.  In  short,  neither  the  jetties  nor 
the  training  dikes  nor  mattress  sills  have  l>een  kept 
up  to  the  condition  they  were  in  1879,  but  have 
been  allowed  to  diminish  and  deteriorate. 

Up  to  1889  the  channel  w^as  maintained  at  the  re- 
quired depth  substantially  without  dredging.  Since 
that  time  it  has  deteriorated  and  has  not  been  main- 
tained without  considerable  dredging.  During  the 
year  ending  June  »30,  180G,  there  were  one  hundred 
and  sixty-nine  days  of  dredging.  Within  the  last 
four  years  there  has  been  an  average  of  one  hundred 
days  dredging  each  year.  The  channel  was  not  kept 
at  the  required  depth  for  forty-seven  days  during  the 
year  1897.  On  the  whole,  it  api>ears  that,  although 
the  jetties  have  accomplished  much  good  and  great 
results,  they  have  not  wholly  succeeded,  owing  to 
the  causes  enumerated,  in  maintaining  the  fine  chan- 


nel that  existed  from  1879  to  1889.  To  maintain  the 
good  results  then  obtained  the  dikes,  sills,  and  jetties 
carried  away  should  be  replaced  or  restored  as  far  as 
practicable.  Besides,  the  jetties  should  be  extended 
seaward  farther  than  originally  built  in  order  to  keep 
pace  with  extension  of  the  bar  into  the  Gulf. 

Jetties  are  the  artificial  extensions  of  the  natural 
banks  of  the  stream,  and  as  the  l>ed  of  the  stream  is, 
from  the  sill  moving  in  the  river,  prolonged  into  the 
Gulf,  the  jetties  must,  of  necessity,  keep  pace  with 
such  extension.  For  practical  purjx^ses  the  pass  is 
not  adequate  for  vessels  drawing  over  24,  or  at  most 
25,  feet  of  water.  This  is  insufficient  for  the  wants 
of  modern  commerce.  Vessels  drawing  from  27  to 
30  feet  and  over  are  now  quite  common  and  much 
more  economical  than  small  vessels.  It  is  very 
doubtful  whether  a  channel  sufficient  for  this  larger 
class  of  vessels  can  l>e  obtained  in  the  South  Pass. 
Major  Quinn  maintains  that  it  can.  Engineer 
Donovan,  with  a  twenty-year  accjuaintance  with  the 
pass,  maintains  that  it  can  not. 

Your  committee  visited  the  i>ass  in  February  last, 
and,  with  a  26-foot  channel,  found  the  pass  bank 
full  at  all  points.  Unless  the  pass  can  absorb  much 
more  water  the  scouring  pnx'ess  can  not  be  increased 
nor  a  deeper  channel  obtained  by  that  method.  To 
secure  a  greater  volume  of  water  it  would  ht  neces- 
sary to  build  and  pn^long  great  training  dikes  at 
the  head  of  the  ])ass  and  to  fortify  them  with  mat- 
tress sills  and  other  works,  so  as  to  bring  alx)ut  a 
larger  inflow.  In  the  next  place,  it  would  be  neces- 
sary to  build  strong  and  extensive  levees  on  lx>th 
sides  of  the  ixiss  from  the  head  to  the  jetties.  There 
is  scarcelv  sufficient  foundation  for  such  levees. 
The  earth  and  riprapping  would  have  to  be  brought 
from  a  great  distance,  and  the  embankment  would 
\ye  subject,  more  or  less,  to  the  storms,  the  waves,  and 
the  back  wash  of  the  Gulf.  In  short,  such  leveeing 
would  l)e  an  extensive  and  most  expensive  jettying 
from  the  head  of  the  pass  to  deep  water  in  the  Gulf. 
These  are  some  of  the  difficulties  which  occur  even  to 
the  lav  mind.  To  sav  the  least,  the  cost  would  be 
enormous  and  the  result  very  problematical. 

But  the  commerce  of  the  Mississippi  Valley  asks 
and  is  entitled  to  a  much  (leei>er  and  broader  chan- 
nel to  the  sea  than  that  now  aff"orded  or  likely  to  be 
afforded  by  the  South  Pass.  The  Southwest  Pass  is 
regarded  in  many  (juarters — lay  and  expert — as  the 
cheapest  and  most  feasible  route  through  which  to 
obtain  the  requisite  deep-water  navigation.     Con- 
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gress  has  already  made  provision  for  a  thorough 
examination  and  survey  of  this  route.  The  engineers 
having  the  work  in  charge  have  not  yet  made  their 
report,  and  until  they  do  it  would  be  premature  for 
us  to  suggest  or  advise.  We  may  add  that  to  im- 
prove the  Southwest  Pass  and  at  the  same  time  to 
maintain  and  utilize  the  South  Pass,  thus  securing 
the  advantages  of  two  passes,  is  no  novelty. 

This  plan  was  adopted  in  1S50,  when  provision 
was  made  and  work  carried  on  for  the  improvement 
of  both  the  Southwest  Pass  and  Pass  a  Loutre.  In 
case  of  extensive  rejiairs  or  accidents  there  would 
always  be  one  pass  open  and  available  for  navigation. 
(See  Major  Quinn,  Test.,  443-463;  Engineer  Dono- 
van. Test.  40G-482;  Engineer  Ockerson,  Test.,  463- 
465;  also  his  article  on  "The  problem  of  deep-water 
navigation  through  the  passes,"  etc. ;  also  Test.,  440- 
443,  483-400.  41»3-r.0:j.) 

MISSOURI    RIVER   AND    MISSOURI    RIVER    COMMISSION. 

In  respect  to  the  Missouri  River  Commission  and 
its  work  we  l>eg  leave  to  state  that  it  has  had  charge 
of  the  river  from  Sioux  City  to  its  mouth,  and  that 
its  work  in  recent  years  has  Ijeen  chiefly  confined  to 
the  improvement  of  the  navigability  of  some  45  or 
4C  miles  of  the  lower  reach  of  the  river  and  to  so- 
called  harbor  impro\-ements  for  the  protection  of  the 
river  fronts  of  towns  from  the  inroads  of  the  river 
on  the  other  reaches  of  the  river.  The  work  done  has 
no  doubt  been  lieneliciai  for  the  purposes  intended, 
and  the  money  appropriated  has,  under  the  limita- 
tions stated,  been  judiciously  exjjended. 


The  Missouri  River  is  so  eccentric  and  uncertain 
that  great  difficulties  are  encountered  in  controlling 
its  movements  from  year  to  year,  and  nothing  but 
systematic  and  patient  effort  can  avail  in  Its  im- 
provement. The  conmiission  has  recommended  in 
all  its  reports  the  improvement  of  the  river  by 
reaches,  commencing  at  the  mouth;  and  the  work 
done  under  this  system  has  proved  eminently  suc- 
cessful, but  Congress  has  unfortunately  permitted 
the  appropriations  for  the  general  improvement  of 
the  river  to  be  diverted  to  local  improvements, 
which,  being  isolated  and  unsupported,  are  usually 
swept  away  by  the  annual  overflows. 

The  condition  of  the  river,  by  reason  of  the  failure 
to  adopt  systematic  and  continuous  improvement  by 
reaches,  as  recommended  by  the  commission,  has 
been  so  bad  as  to  discourage  navigation,  the  rates  of 
insurance  upon  boats  and  cargoes  being  absolutely 
prohibitory. 

Your  committee  is  of  opinion  that  in  view  of  the 
great  agricultural  wealth  of  the  country  through 
which  the  Missouri  River  flows,  and  especially  the 
enormous  production  of  grain,  the  river  should  be 
so  improved  as  to  afford  every  facility  for  its  navi- 
gation by  boats  and  barges,  so  as  to  prevent  excessive 
charges  by  railroads,  and  also  to  make  lower  rates 
for  transportation.  If  the  system  recommended  by 
the  commission  could  be  faithfully  adhered  to  for  a 
few  years,  the  river  would  be  put  in  such  condition 
as  would  inthice  the  presence  of  steamboats  and 
barges,  so  as  to  render  it  impossible  for  railroads  to 
monopolize  freights. 


a  BARGES  ON  THE  MISSISSIPPI  RIVER. 
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EARLY  LEVEE  BUILDING 


By  WILLIAM  BEER,  Librarian,  Howard  Library,  of  New  Orleans 


Whatever  may  be  the  relative  merits  of  the  dif- 
ferent methods  of  controlHng  the  current  of  the 
Mississippi  in  floods,  it  is  clear  that  the  levees  are 
of  the  greatest  importance  to  the  agricultural  and 
commercial  interests  of  the  whole  valley  of  the 
Mississippi,  and  specially  to  that  portion  lying 
south  of  Cape  Girardeau,  in  which  the  banks  of 
the  river  are  below  the  level  of  the  flood. 

The  system  has  been  the  work  of  two  centuries 
as  the  following  brief  record  will  show.  It  takes 
up  the  subject  at  the  time  when  the  word  levee  was 
applied  to  a  loose  and  rapidly  made  embankment; 
protecting  the  infant  village  of  New  Orleans,  not 
yet  the  capital  of  the  vast  and  unknown  territory 
of  Louisiana,  or  surrounding  the  few  cultivated 
acres  of  the  industrious  emigrants  who  had  been 
attracted  by  the  reports  of  the  wealth  of  the  col- 
ony. 

The  record  runs  to  the  opening  years  of  the  great 
struggle  between  the  forces  of  the  North  and 
South.  At  that  time  behind  their  well-built  and 
lofty  ramparts  were  sheltered  incalculable  values 
of  improved  land  cultivated  by  a  million  slaves, 
and  producing  crops  of  such  market  value  that 
both  the  planter  in  the  country  and  the  merchant 
in  the  city  were  of  princely  wealth.  On  the  first 
exploration  of  the  lower  Mississippi  in  1684  by  La 
Salle,  he  found  the  banks  under  water.  In  171 7 
Bienville,  coasting  along  the  shore  of  Lake  Pont- 
chartrain,  saw  above  the  water  the  Metairie  Ridge 
some  six  or  seven  feet  higher  than  the  general  level, 
and,  in  consequence,  decided  on  the  present  site 
for  the  foundation  of  New  Orleans.  The  settle- 
ment he  made  in  1718  was  greatly  interfered  with 
by  the  high  floods  of  that  year.  For  the  protection 
of  the  infant  city  his  engineer,  Lcblond  de  Latour, 
erected  the  first  temporary  levee  which  was  finally 
completed  by  Governor  Perrier  in  Xovember,  1727. 
It  was  5,400  feet  long  and  18  feet  wide  at  the  top. 
At  the  same  time  less  important  levees  were  con- 
structed for  about  18  miles  above  and  below  the 
city. 


The  country  around  New  Orleans  was  thinly 
settled.  The  levees  were  much  injured  by  the  flood 
of  1735  which  continued  from  December  to  June, 
1736,  and  inundated  New  Orleans.  This  caused 
increased  activity  in  levee  building,  and  by  1736 
they  extended  a  distance  of  42  miles,  from  English 
Turn  to  30  miles  above  the  city.  The  government 
issued  an  edict  compelling  owners  of  land  on  the 
river  to  improve  their  levees  and  have  them  in  good 
condition  by  January  1st,  1744,  under  penalty  of 
confiscation.  Owing  to  the  execution  of  this  law 
Louisiana  escaped  with  comparatively  little  dam- 
age from  overflow. 

In  1752  the  levees  had  been  built  along  the  river 
front  20  miles  below  and  30  miles  above  New  Or- 
leans, from  Concession  to  near  Bonnet  Carre.  The 
levee  svstem  was  excellent,  and  no  breaks  occurred. 
The  government  of  the  colony  guarded  the  levees 
with  efficiency.  These  were  constructed  by  the 
planters  themselves.  The  government  reserved  a 
supervisory  power,  allowed  no  planter  to  endanger 
the  safety  of  his  neighbors  by  neglect.  All  the  land 
so  protected  was  under  cultivation;  nearly  the  en- 
tire population  of  the  colony  lived  along  the  river. 
The  cost  of  levee  building  was  so  high  that  new 
land  was  only  slowly  cleared  and  improved.  The 
levee,  however,  continued  to  advance  slowlv  north- 
ward  at  the  rate  of  a  mile  a  vear.  In  1770  there 
was  a  flood  of  which  no  account  remains,  and  in 
1782  the  Attakapas  and  Opelousas  suflfered  se- 
verely. In  1785,  1701  and  171)9  New  Orleans  was 
flooded.  In  1796  the  Teche  country  and  in  1809 
the  plantations  above  Natchez  were  under  water. 

In  1812,  the  date  of  admission  of  the  State  of 
Louisiana  to  the  Federal  Union,  on  the  east  bank 
of  the  river,  the  levees  extended  a  length  of  155 
miles  to  Bayou  Mancliac,  and  on  the  west  bank  to 
Pointe  Coupee,  a  distance  of  IST)  miles.  The  total 
length  of  levees  in  1812,  therefore,  was  340  miles, 
which  must  have  caused  an  expenditure  on  the 
part  of  the  cultivators  of  at  least  $6,000,000. 

Grand  levee,  which  protects  seven  parishes  from 
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overflow,  the  largest  and  most  exposed  in  the 
State,  broke  in  1813  and  caused  great  damage. 
The  river  overflowed  the  basins  of  the  Atdiafalaya, 
Bayou  Teche  and  Grand  Lake.  New  Orleans  suf- 
fered slightly  from  a  cave  12  miles  above  the  city. 

In  1816  the  Macarty  levee  broke  for  the  second 
time  and  flooded  to  a  depth  of  five  feet  the  rear 
portion  of  the  city. 

In  1828  the  line  of  levees  was  continuous  from 
New  Orleans  to  Red  River .  Landing,  just  below 
the  mouth  of  Red  river,  a  distance  of  195  miles,  and 
for  65  miles  below  the  city.  Above  Red  river  tbcy 
were  in  an  unfinished  state  to  Napoleon.  By  1844 
the  system  was  practically  continuous  to  Napoleon. 

The  increased  importance  of  the  production  of 
the  valley  was  shown  in  the  River  Convention  of 
1845  at  which  it  was  recommended  to  Congress 
that  Federal  aid  should  be  afforded  to  lovee  build- 
ing and  that  the  flooded  lands  of  the  i>asin  should 
be  given  to  the  states  for  that  purpose.  The  con- 
vention was  not  without  its  effect.  Congress 
adopted  a  resolution  authorizing  a  survey  of  thf 
Mississippi  for  the  purpose  of  ascertaining  the  best 
method  of  reclaiming  alluvial  lands,  and  in  1840 


donated  to  Louisiana,  to  reclaim  the  swamps  and 
overflowed  lands  there,  the  whole  of  these  swamps 
and  overflowed  lands  unfit  for  cultivation  to  aid  in 
constructing  levees. 

In  1850  a  similar  donation  was  made  to  the  State 
of  Arkansas.  The  three  States  of  Louisiana,  Ar- 
kansas and  Mississippi  have  thus  received  18.54.'),- 
270  acres  of  swamp  lands. 

From  ISSO  to  1861  with  ample  funds,  the  pro- 
tection of  the  alluvial  lands  by  levees  proceeded 
witli  great  activity  and  success.  At  the  outbreak 
of  the  war  in  1861  there  was  a  continuous  and 
stable  line  of  embankments  on  the  Mississippi 
river. 

The  authorities  on  the  subject  are  the  great 
work  by  Humphreys  &  .\bbot,  "Report  upon  the 
Phvsics  and  Hydraulics  of  the  Mississippi  river; 
upon  the  Protection  of  the  Alluvial  Region 
Against  Overflow;  and  upon  the  Deepening  of  the 
Months:  based  upon  Surveys  and  Investigations, 
Washington.  1876."  An  admirable  article  by  Mr. 
Ki>rnian  Walker  in  the  report  of  Internal  Com- 
merce of  the  United  States  for  1887  and  the  pages 
of  De  Bow's  Review. 
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DIRECT  INTERCOURSE  BETWEEN  THE  MISSISSIPPI 

VALLEY  AND  SOUTH  AMERICA 


By  gen.  LEON  JASTREMSKI,  of  Louisana 
Formerly  U.  S.  Consul  at  Callao,  Peru 


Thirty-five  years  ago,  the  vast  territory  from 
which  have  been  formed  the  States  of  North  and 
South  Dakota,  Montana,  Idaho,  Wyoming,  Colo- 
rado, Utah  and  Nevada,  and  the  territories  of  New 
Mexico  and  Arizona,  which  are  aspiring  to  State- 
hood, were  included  in  what  was  then  known  as 
"the  Great  American  desert/'  Communications 
with  the  Pacific  Coast  States  were  carried  on  by 
way  of  the  Isthmus  of  Panama,  the  Straits  of  Ma- 
gellan and  around  Cape  Horn,  or  by  caravans  across 
the  desert.  In  the  interval,  the  wave  of  immigra- 
tion has  rolled  across  these  vast  areas,  which  were 
the  abodes  and  hunting  grounds  of  the  Red  Men. 
Railroads  have  connected  the  two  oceans,  and  pros- 
perous towns,  cities  and  States,  peopled  by  the  irre- 
sistible white  race,  have  sprung  into  active  life. 
There  are  no  more  worlds  to  conquer  within  the 
vast  domain  of  the  Union.  But  the  rapidly  growing 
population,  and  the  corresponding  increase  in  the 
products  of  its  industries,  suggests  the  necessity  for 
the  opening  of  new  fields  or  markets  for  their  sale 
and  exchange. 

A  mere  glance  at  the  map  of  the  globe  will  suffice 
to  indicate  that  the  nearest,  broadest  and  most  natu- 
ral field  for  the  expansion  of  American  commerce 
and  enterprise,  lies  in  the  continent  of  South  Amer- 
ica. It  must  be  obvious,  too,  to  the  commonest 
observer,  that  avenues  for  this  expansion,  other  than 
the  remote  ones  starting  from  our  Atlantic  and 
Pacific  ports,  must  quickly  be  opened.  This  is  the 
era  of  lightning  speed  on  the  shortest  and  most 
direct  lines.  Clearlv,  all  of  the  States  whose  water 
courses  flow  into  the  Mississippi,  must  seek  the 
markets  of  South  America  through  the  ports  on  the 
Gulf  of  Mexico. 

During  my  sojourn  in  Peru  I  had  the  good  for- 
tune of  profiting  from  the  personal  observations  of 
an  eminent  American  resident  there,  who  had  dwelt 
and  traveled  in  the  principal  countries  of  South 


America;  and,  on  a  certain  occasion,  referring  to 
the  vast  resources  of  this  continent,  this  gentleman 
exclaimed :  **You  cannot  overestimate  the  stores  of 
wealth  that  South  America  possesses.  Our  people 
seem  to  have  little  knowledge  of  them,  and  I  have 
come  to  the  conclusion  that  the  continent  has  to  be 
rediscovered  by  our  countrymen.'* 

The  Europeans  labor  under  the  disadvantage  of 
having  to  cross  the  Atlantic  ocean  to  reach  this  field, 
yet  we  have  allowed  them  to  get  the  bulk  of  the 
commerce  of  South  America,  to  monopolize  the  navi- 
gation of  its  gigantic  rivers  and  its  coasts,  to  control 
the  railroad  across  the  isthmus  of  Panama  and  to 
undertake  the  work  of  cutting  the  ship  canal  through 
it.  Shall  we  remain  inactive  and  let  them  build  its 
railway  system  while  we  boast  of  our  ability  to  pro- 
duce cheaper  rails  in  our  mills  and  rolling  stock  in 
our  machine  shops  ? 

The  continent  of  South  America  extends  from  12 
degrees  north  latitude,  to  57  degrees  south  latitude; 
consequently  it  has  a  length  approximately,  of  4,150 
miles.  At  its  greatest  breadth,  it  extends  from  35 
degrees  to  82  degrees  west  longitude,  and  measures 
approximately,  2,800  miles.  It  has  an  area  twice  as 
great  as  that  of  the  United  States.  Its  population 
is  not  under  50,000,000.  It  possesses  every  climate, 
all  species  of  plants  and  productions ;  all  the  precious 
and  other  metals  and  minerals;  rare  woods,  dyes, 
exquisite  fleeces  and  peltries,  and  throughout  its 
immense  tropical  region  it  produces  articles  in  pro- 
fusion which  are  eagerly  sought  by  the  rest  of  the 
world.  In  its  virgin  forests  and  wilds  it  has  been 
said  by  a  famous  explorer  that  there  goes  to  decay 
on  the  surface  of  the  ground  enough  riches  annually 
to  pay  off  the  national  debt  of  the  world.  Of  this 
same  region  Humboldt  also  has  said  that  it  is  des- 
tined to  become  the  center  of  the  population  of  the 
earth.  It  has  climates  on  its  Pacific  coast  which  are 
unexcelled  by  any  other  favored  region  of  the  earth. 
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In  its  equatorial  domains  the  tropical  heat  of  the  low 
lands  is  tempered  by  the  sea  or  mountain  breezes, 
while  the  altitudes  afford  climates  of  the  temperate 
or  frigid  zones  to  suit  the  fancies  of  all  men.  It  has 
scenery  of  unsurpassable  grandeur  and  loveliness. 
It  has  glorious  skies,  majestic  mountains  and  noble 
rivers,  which  are  navigable  for  thousands  of  miles. 
It  has  great  cities,  centers  of  culture,  refinement, 
luxury,  pleasure  and  wealth.  It  has  ever  placid  seas 
and  deep  harbors,  and  it  has  romantic  traces  of  a 
civilization  that  had  existed  for  centuries  prior  to  the 
discovery  of  America  by  Columbus.  It  has  histories 
replete  with  deeds  of  heroism,  endurance  and  self- 
sacrifice,  which  rivaled  those  recounted  by  the  his- 
tories of  the  Old  World.  If  it  has  stories  of  frequent 
revolutions,  it  has  stories,  also  of  as  many  battles 
fought  for  liberty  and  the  rights  of  man  as  the 
proudest  of  lands  can  boast  of.  It  is  a  land  of 
poetry,  love  and  glory,  and  a  land,  too,  of  chivalric 
and  scholarly  men  and  lovely  and  beautiful  women. 

Reveling  in  the  profuse  natural  riches  of  their 
land,  the  South  Americans  have  not  had  to  tax  their 
energies  as  the  less  favored  Europeans  or  North 
Americans  have  been  compelled  to  do.  Yet,  they  have 
neither  1>een  unmindful  nor  indifferent  to  the  inven- 
tions and  progress  of  other  nations.  Nowhere  do 
enterprising,  ingenious  and  resolute  men  receive 
more  generous  encouragement,  and  none  such  expe- 
rience serious  difficulties  in  obtaining  the  most  liberal 
concessions  to  open  lands  to  cultivation,  navigate 
rivers,  operate  mines,  or  construct  canals  and  rail- 
ways. They  are  welcome  everywhere,  despite  the 
many  deceptions  that  have  been  practiced  by  charla- 
tans and  conscienceless  fakirs. 

The  natural  conditions  in  South  America  invite 
intimate  intercourse  w^ith  us.  The  seasons  beyond 
the  equatorial  line  are  in  reverse  of  ours.  When  it 
is  winter  there  it  is  summer  here,  and  were  the  means 
of  communication  adequate,  the  South  Americans 
would  come  here  for  a  change  instead  of  seeking  it  in 
Europe.  And  our  people  might,  with  far  greater 
profit  to  themselves  and  their  country,  visit  in  return 
the  picturesque  and  attractive  countries  of  the  south- 
ern continent.  Innumerable  false  impressions  and 
prejudices  would  vanish  on  l)oth  sides  of  the  line, 
and  a  new  era  daw^n  upon  the  twin  continents  out  of 
such  intercourse. 

It  is  indisputable  that  our  shortest  and  most  prac- 
tical  line   of  penetration   into   South   America   is 


through  Venezuela  and  Colombia,  along  the  slopes 
of  the  Andean  range,  just  where  Pizarro  made  his 
marches  of  conquest,  and  where  he  found  the  em- 
pire of  the  Incas.  That  the  Incas  had  chosen  the 
best  and  richest  domain  of  their  epochs  is  proven  by 
the  still  existing  conditions,  for  the  occupation  of 
the  great  basin  of  the  Amazon  is  yet  most  practicable 
from  the  chain  of  the  Andes,  where  the  United 
States  surveyors  have  staked  the  Intercontinental 
Railway,  which,  be  it  said  in  passing,  our  people  are 
allowing  to  slumber  in  company  with  the  Nicaragua 
canal. 

In  these  days  commerce  moves  with  steamships 
or  railways,  and  as  long  as  the  United  States  do 
not  provide  them,  the  European  steamship  lines  to 
Colon  and  around  Cape  Horn  will  take  to  Europe 
the  trade  of  that  region  of  South  America  which 
nature  has  placed  within  easy  grasp  of  the  American 
people. 

A  glance  at  the  map  shows  that  the  Atlantic  coast 
countries  of  South  America  are  closer,  perhaps,  to 
Europe  than  to  the  United  States.  This  justifies  the 
preponderance  of  European  commerce  in  these  coun- 
tries. 

On  the  Pacific  coast  of  South  America  the  geo- 
graphical position  is  reversed,  since  the  capital  of 
Peru,  for  example,  is  on  the  same  longiticduial  line 
as  Washington  city.  It,  and  its  seaport,  Callao, 
whence  a  railway  line  pierces  the  Andes  and  de- 
scends towards  the  boundless  vallev  of  the  Amazon, 
are  distant  but  1,500  miles  from  Panama. 

It  takes  the  Colombian  Line  steamers  more  than 
six  days  to  carry  the  United  States  mails,  freights 
and  passengers  from  all  the  States  east  of  the  Rock- 
ies, from  New  York  to  Colon.  In  less  than  four 
days  steamers  could  go  from  New  Orleans  to  Colon. 

Obviously  the  general  trade  interests  of  our  coun- 
try would  seem  to  suggest  the  dispatching  of  the 
mails,  freights  and  passengers  from  the  Eastern 
States,  as  at  present,  by  the  Colombian  Line  from 
New  York  to  Colon,  and  the  mails,  etc.,  from  the 
north,  west  and  south  via  New  Orleans. 

San  Francisco  mails  are  carried  by  rail  to  New 
Orleans  in  less  than  four  days.  As  steamships  can 
go  from  New  Orleans  to  Colon  in  less  than  four 
days,  it  follows  that  San  Francisco  fast  mails  could 
be  conveyed  this  way  to  Panama  in  eight  days. 
It  now  takes  San  Francisco  mails  twenty-two  days 
to  reach  Panama  by  the  Pacific  mail  steamers. 
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The  following  table  of  distances  will  best  illus-  will  overflow  into  undeveloped  regions.    The  nearest 

trate  the  foregoing :  of  these  is  western  South  America,  the  elevated 

Miles,  plateaus  of  which  are  habitable  by  northern  races. 

Callao  to  Colon 1,550  it  may  be  conjectured  that  the  relations  of  the  vast 

Colon  to  New  Orleans 1,350  territories  in  Ecuador,  Peru  and  Bolivia,  for  which 

the  Spaniards  have  done  so  little,  and  which  can 

^  ^    '^'  hardly  remain  forever  neglected,  will  one  day  be- 

Callao  to  Colon 1,550  come  far  closer  with  the  United  States  than  with 

Colon  to  New  York 2,026  any  European  power." 

Owing  to  the  unavoidable  curves  that  the  railways 

Total  3  57G 

make  through  Texas  and  Mexico,  the  connection 

Callao  to  Panama 1,500  that  will  be  made  at  or  near  the  Isthmus  of  Panama 

Panama  to  San  Francisco 3,800  with  the  projected  Intercontinental  Railway,  will 

always  be  quicker,  cheaper  and  shorter  by  sea  from 

^'.'  New  Orleans,  and  the  directors  of  the  railways  cen- 

Callao  to  Colon 1,550  tering  there  cannot  fail  to  perceive  that  steamships 

Colon  to  principal  Euroi)ean  ports 5,500  connecting  New  Orleans  with  South  America  would 

operate  practically  as  extensions  of  their  lines  into 

^^^^^ ' '  '  South  America.    In  my  judginent  the  first  line  of 

The  difference  in  favor  of  the  United  States  jx^rts  steamers  should  be  established  from  New  Orleans 

is  seen  at  a  glance.                                  *  to  Colon  and  other  ports  in  Colombia  and  the  Venez- 

With  an  enterprise  worthy  of  imitation,   some  uelan  ix)rt  of  Laguayra.     They  should  make  close 

seventy  European  steamers  ply  between  European  connection  for  the  transferring  of  passengers,  mails 

ports  and  Colon.  and  freights  with  the  steamers  at  Panama  bound 

Among  these  a  Liverpool  line  (the  West  India)  for  the  ports  of    Colombiac,    Eucador,    Peru  and 

has  steamers  which,  on  their  return  trips,  stop  at  Chili,  to  the  southward,  and  the  ports  of  Central 

New  Orleans  to  complete  cargo,  but  which,  on  their  America,  Mexico  and  California,  to  the  northward, 

way  out,  do  not  stop  at  New  Orleans.    The  effect  The  vessels  should  be  first-class  in  speed  and  accom- 

is  obvious.     New  Orleans,  the  nearest  American  modations,  and  backed  with  sufficient  capital  to  sat- 

seaport — which  is  the  natural  outlet  of  the  great  isfy  the  public  that  they  will  stay  in  the  trade,  for 

valleys  of  the  Missouri,  the  Mississippi  and  the  Ohio  it  cannot  be  reasonably  expected  that  the  establisheil 

— is  left  undisturbed  in  its  strange  isolation  from  currents  of  trade  will  be  diverted  by  vessels  sent  out 

the  South  American  countries  on  the  Pacific  ocean.  for  one  or  two  tentative  voyages.     As  the  United 

It  is  to  be  considered  that  from  New  Orleans  States  mail  service  with  the  Isthmus  is  one  of  the 

mails  and  passengers  could  be  conveyed  by  rail  to  obstacles  to  enlarged  intercourse  with  South  Amer- 

Washington  in  thirty-six  hours;  to  New  York  in  ica,  no  difficulty  should  be  experienced    from  our 

forty  hours ;  to  Chicago  in  thirty  hours ;  and  to  San  government  in  obtaining  mail  contracts  for  the  lines 

Francisco  in  less  than  four  davs.  referred  to,  which  would  enable  all  of  our  territory 

Mr.   James   Bryce,   the  profound   observer  and  west  of  the  States  of  the  Atlantic  seaboard  to  have 

thinker,  says  in  his  famous  ''American  Common-  direct  and  speedy  mail  communications  with  South 

wealth"  :  America,  through  Nciv  Orleans.    It  would  then  be- 

''The  fate  of  western  South  America  belongs  to  a  come  practicable  and  advisable  for  our  express  com- 

still  more  distant  future,  but  it 'can  hardly  remain  panics  to  establish  agencies  in  all  the  countries  which 

unconnected  with  what  is  already  by  far  the  greatest  could  be  reached  by  the  new  and  shorter  line,  and 

power  in  the  Western  Hemisphere.    When  capital,  for  American  commercial  houses  or  limited  stock 

which  is  accumulating  in  the  United  States  w^ith  companies,  to  open  branches  or  stores  there.    Quick 

extraordinary  rapidity,   is  no  longer  able  to  find  and  regular  voyages,  good  accommodations,  at  rea- 

highly  profitable  employment  in  the  development  of  sonable  rates,  and  excursion  facilities  both  ways, 

western  North  America,  it  will  tend  to  seek  other  would  develop  an  intercourse  of  surprising  dimen- 

fields.     When  population  has  filled  up  the  present  sions,  of  people  from  both  continents  on  business 

territory  of  the  United  States,  enterprising  spirits  or  pleasure  bent. 
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This  trade  movement  southward  should  never 
cease  until  a  steamship  service  is  established  in  the 
Gulf  of  Mexico,  greater  in  importance  to  New  Or- 
leans than  was  the  steamboat  service  on  our  rivers 
prior  to  the  railway  era.  When  it  is  remembered, 
for  example,  that  the  voyage  by  steamer  to  Shreve- 
port  took  longer,  was  more  dangerous  and  the  run- 
ning expenses  of  the  steamers  far  greater  than  would 
be  the  steamship  navigation  on  the  Gulf,  is  it  not 
passing  strange  that  the  latter  is  scarcely  beyond 
the  embryonic  stage? 

New  Orleans  is  the  nearest  American  seaport  to 
the  Isthmus  of  Panama  and  to  South  America.  It 
has  an  ancestry  and  a  colonial  history  in  common 
with  the  Spanish-American  countries.  There  are 
striking  similarities  l^etween  the  Creoles  of 
New  Orleans  and  the  Creoles  of  Spanish- 
America,  and  the  latter  would  find  in  the  architec- 
tural and  other  features  of  our  Creole  quarter,  and 
in  the  tastes,  customs,  manners  and  instincts  of  its 
inhabitants,  much  that  would  be  congenial,  and 
would  remind  them  of  their  own  land.  No  other 
city  in  the  United  States  is  so  felicitously  adapted 
to  lead  in  the  great  movement  which  is  destined  to 
weave  the  ties  of  fraternity,  common  aspirations 
and  commercial  intercourse  between  the  twin  Amer- 
ican continents.  Everything  in  existing  conditions 
suggests  this  forward  movement.  No  other  great 
seaport  presents  the  unique  sj^ectacle  that  New  Or- 
leans does  towards  the  countries  beaten  by  the  waves 
of  the  Gulf  of  Mexico.  It  might  be  likened  to  Mar- 
seilles, communicating  with  Cairo  and  Constanti- 
nople, through  Havre  and  Bordeaux ;  Liverpool  with 
New  York,  through  London,  and  Oporto  with  Ha- 
vana, through  Barcelona. 

There  may  be  comfort  in  the  thought  that  many 
interior  commercial  and  manufacturing  centers, 
which  are  seeking  new  markets  in  Latin  America, 
likewise  pay  tribute  to  the  longer  route  via  New 
York.  It  may  be  that  these  centers  have  not  yet 
discovered  that  New  Orleans  is  700  miles  nearer 
to  the  Isthmus  of  Panama  than  New  York. 
For  example,  via  New  Orleans,  Cincin- 
nati would  save  027  miles;  Indiana|X)lis,  089;  Chi- 
cago, 700;  Duluth,  750;  St.  Paul,  754;  Omaha, 
1,032;  Kansas  City,  1,207;  St.  Louis,  1,058;  Louis- 
ville, 841;  Nashville.  1,073;  Knoxville,  883;  Chat- 
tanooga, 1,059;  Atlanta,  1,081;  Memphis,  1,462. 

An  examination  of  the  map  of  the  world  and  of 
the  locations  of  its  seaports  will  readily  disclose  the 
incontestable  fact  that  of  all  her  rivals  in  the  mari- 


time trade,  New  Orleans  possesses,  beyond  any 
comparison,  the  greatest  natural  advantages.  No 
other  seaport  in  the  world  has  for  feeders  to  its 
trade  as  many  miles  of  river  navigation  at  its  back 
as  New  Orleans  possesses  in  the  great  waterways 
system  of  the  Mississippi  valley,  and  the  day  is  at 
hand  when,  by  means  of  the  Hennepin  canal,  the 
chain  of  our  northern  lakes  w^ill  be  joined  for  prac- 
tical uses  to  the  river  svstem,  for  which  New  Orleans 
is  the  natural  outlet.  For  her  railway  facilities, 
New  Orleans  has  some  of  the  leading  air  lines  from 
the  Gulf  of  Mexico  to  the  northern  boundary  of  the 
United  States,  and  she  stands  on  i)erhaps  the  great- 
est and  most  important  transcontinental  railway  that 
joins  the  Atlantic  to  the  Pacific.  It  is  almost  need- 
less to  add  that  these  lines  intersect  the  entire  railwav 
system  of  the  United  States. 

Toward  the  gulf,  at  varying  distances  of  but  a  few 
hundreds  of  miles.  New  Orleans  has  at  her  right 
hand  the  entire  coast  line  of  Louisiana,  Texas,  Mex- 
ico and  Central  America,  while  at  her  left  hand,  and 
about  equidistant,  is  the  coast  line  of  Mississippi, 
Alabama  and  Florida,  and  the  whole  archipelago 
of  the  West  India  Islands,  in  which  Cuba,  Santo 
Domingo,  Haiti  and  Jamaica  are  to  be  included. 
But  by  far  grander,  and  due  south,  at  no  greater  a 
distance  than  1,300  miles,  lies  the  marvelous  con- 
tinent of  South  America,  with  its  superb  rivers, 
mountains  and  valleys,  its  wealth  of  precious  and 
other  minerals,  its  forests  teeming  with  undisturl)ed 
woods  and  glorious  vegetation,  its  magnificent  cities, 
its  varied  climates  and  dazzling  scenery,  its  popula- 
tion of  50,000,000,  its  capacity  to  accommodate 
eight  times  as  many  more,  with  a  corresix)nding  de- 
velopment of  its  already  great  trade  and  industries, 
eagerly  awaiting  the  coming  of  the  reputed  unri- 
valed American  enterprise.  All  this  and  much  more 
than  the  pen  can  descril^e,  faces  New  Orleans,  and 
through  New  Orleans  the  great  Yankee  nation,  for 
whose  smelters  and  workshops  and  for  whose  sur- 
plus of  machinists  and  skilled  artisans  and  other 
classes  of  work  and  monev  seekers,  South  America 
offers  a  broader  field  than  any  other  division  of  the 
globe. 

New  York,  on  the  Atlantic  side,  is  over  2,000 
miles  from  the  Isthmus  of  Panama,  and  San  Fran- 
cisco, on  the  Pacific  side,  is  nigh  on  to  4,000  miles 
from  the  same  isthmus.  New  Orleans  is  only  1,300 
miles  from  it,  and,  therefore,  has  the  advantage  of 
700  miles  in  distance  over  New  York,  and  more 
than  2,000  miles  over  San  Francisco,  in  the  compe- 
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tition  for  the  trade  and  intercourse  with  the  Pacific 
coast  of  South  America,  that  is  to  say,  with  Colom- 
bia, Ecuador,  Peru,  Bolivia  and  Chili,  whose  com- 
bined population  exceeds  12,000,000,  and  whose 
actual  trade  and  industries,  already  very  great,  are 
susceptible  of  a  four-fold  development  by  means  of 
an  isthmian  canal  in  a  ver>^  few  years. 

Obviouslv.  the  Pacific  and  northern  sides  of  South 
America  offer  to  the  people  of  the  Mississippi  Val- 
ley the  greatest  inducements.  Undisputably,  too, 
the  line  of  penetration  from  the  United  States  into 
South  America  is  along  its  western  side,  the  Pacific 
ocean,  for  navigation,  and  the  eastern  slopes  of  the 
Andean  chain  for  the  Intercontinental  Railway, 
which  would  give  our  people  an  inland  route  through 
the  heart  of  South  America,  where  its  greatest  un- 
developed riches  and  opportunities  lie,  all  the  w^ay 
to  the  magnificent  city  of  Buenos  Ayres,  so  aptly 
called  the  Paris  of  South  America.  In  passing,  it 
may  not  be  amiss  to  remark  that  the  line  of  the  inter- 
continental was  surveyed  some  years  ago,  at  United 
States  expense,  by  a  corps  of  American  engineers, 
who  reix>rted  the  project  entirely  feasible,  and  at  a 
cost  approximating  $100,000,000. 

American  effort  should  Ije  directed  primarily  to 
the  construction  of  the  isthmian  canal,  to  the  end  that 
American  shipping  from  our  Atlantic  and  gulf  ports 
may  then  strike  for  the  overflow  of  European  steam- 
ship monopolies  w^hich  are  controlling  the  trade  of 
the  Pacific  coast  of  South  America,  and  to  a  con- 
siderable extent  the  trade,  too,  of  the  western  coasts 
of  Central  America  and  Mexico. 

But  American  effort  should  not  wait  until  the 
completion  of  the  isthmian  canal  to  attack  the  trade 
to  w^hich  I  have  adverted.  It  should  establish  direct 
lines  of  first-class  steamships  between  New  Orleans 
and  the  leading  ports  of  the  north  coast  of  South 
America  and  with  the  Isthmus  of  Panama,  there  to 
connect  with  the  Panama  Railroad.  Furthennore, 
as  a  regulator  of  charges  by  the  Panama  Railroad, 
American  capital  should  help  to  complete,  and,  if 
possible,  gain  control  of  the  short  interoceanic  rail- 
ways across  Costa  Rica,  Honduras  and  Guatemala ; 
and  the  Isthmus  of  Tehuantepec,  in  Mexico.  By 
these  means  the  American  steamship  lines,  which 
should  be  promptly  established,  would  have  no  less 
than  five  competing  short  interoceanic  railways  over 
which  to  wrestle  for  the  trade  of  the  Pacific  coasts, 
with  the  European  lines  now  acting  in  co-operation 
on  both  (xeans  against  American  trade  progress. 


These  American  steamships  would  be  ready  for  the 
direct  trade  through  the  canal  upon  its  completion. 

Once,  New  Orleans  was  considered  one  of  the 
leading  coffee  importing  markets  in  this  country, 
and  it  is  stated  that  coffee  imports  from  Brazil  and 
other  countries  to  New  Orleans,  reached  550,000 
sacks  annually.  Now,  in  1896,  the  steamers  of 
the  Pacific  Mail  Company,  plying  between  San  Fran- 
cisco and  Panama,  carried  to  the  latter  port  no  less 
than  564,000  sacks  of  coffee  from  the  Pacific  coast 
of  Mexico  and  Central  America.  With  the  exception 
of  74,000  sacks  which  were  carried  to  New  York, 
the  rest,  amounting  to  nearly  500,000  sacks,  were 
carried  to  Euroj^e  by  means  of  the  Panama  Railroad 
and  the  lines  connecting  Colon  with  Europe.  Not 
a  single  sack  of  this  coffee  went  to  New  Orleans. 
Besides,  it  is  authoritatively  stated  that  tramp 
steamers  carried  directly  to  Europe  around  the 
straits  of  Magellan  at  least  500,000  more  sacks  of 
this  superior  coffee.  It  is  obvious  that  with  some- 
thing like  the  proper  degree  of  enterprise,  New  Or- 
leans ought  to  get  this  million  of  sacks  of  coffee  with 
which  to  double  its  biggest  coffee  trade,  and  this 
without  drawing  a  single  sack  from  Brazil. 

The  absurd  policy  that  our  trans-continental 
railways  have  stubbornly  pursued  has  turned  over 
well  nigh  bodily  the  vast  trade  of  the  Pacific  coasts 
of  Mexico,  Central  and  South  America  to  the  Eu- 
roi:)eans.  Forgetting  that  Boston,  New  York  and 
Philadelphia  are  2,000  miles  nearer  Panama  than 
is  San  Francisco,  these  lines  have  endeavored  to 
carrv  the  trade  from  the  Eastern  cities  across  the 
continent  by  rail,  a  distance  of  3,500  miles,  to  San 
Francisco,  where  in  starting  for  South  America 
this  trade  w  ould  be  2,000  miles  farther  than  it  was  at 
the  point  of  departure.  If  we  would  command  the 
trade  of  South  America,  American  goods  and  travel 
from  the  eastern  ix>rts  must  go  directly  from  these 
ports  to  South  America.  The  trade  and  travel  from 
the  territory  that  is  tributary  to  the  Mississippi,  in- 
cluding the  northern  lakes,  must  make  their  way  by 
the  waterways  of  the  valley,  and  by  its  railways,  to 
the  gulf  ports,  thence  to  the  markets  of  South  Amer- 
ica. And  the  trade  and  travel  nearest  to  our  Pacific 
coast  must  make  their  way  southward  from  the  ports 
on  that  coast.  That  is  the  natural  order.  Then, 
from  every  port  of  the  Union,  American  trade  and 
intercourse  will  flow  into  South  America,  by  the 
shortest  and  most  direct  routes,  and  European  com- 
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petition  will  be  unable  to  resist  so  formidable  and 
general  an  advance  into  the  territories  that  American 
purblindness  has  permitted  it  to  monopolize. 

I  have  seen  American  war  vessels  pay  $15  j>er 
ton  for  English  coal  at  the  ]>ort  of  Callao.  Think 
of  the  effect  of  Ohio  river  and  Alabama  coal  going 
in  sea-going  barges  through  the  isthmian  canal,  to 
Callao,  upon  the  English  coal  brought  in  ships 
around  the  straits  of  Magellan,  from  England. 

What  of  the  light  draft  steam  vessels  that  with 
the  deepening  of  the  channels  of  the  Mississippi  and 
its  tributaries,  including  the  HeiiTiepin  (..'anal,  will 


then  be  able  to  transport  directly  to  the  Pacific  ports 
of  Mexico,  Central  and  South  America,  American 
goods  from  Qiicago,  Cincinnati,  Louisville,  Kansas 
City,  St.  Louis  and  Memphis. 

These  will  he  the  effects  of  the  improvement  of 
the  waterways  of  the  Mississippi  valley,  the  deepen- 
ing of  the  passes  to  our  gulf  ports,  the  digging  of 
the  Nicaraguan  Canal,  the  building  of  the  short 
railways  across  Central  America,  and  of  the  grand 
culmination,  the  construction  of  the  intercontinental 
railway  from  the  shores  of  the  Caribbean  Sea  to 
Riienos  Ay  res. 


RELATION  OF  THE  MISSISSIPPI  RIVER  TO  SOUTH  AMERICA 
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LETTER  OF 


COL.  B.  M.  HARROD,  Member  of  Mississippi  River  Commission 

AND 

MAJ.  HENRY  B.  RICHARDSON,  Chief  State  Engineer  of  Louisiana 


New  Orleans,  February,  14,  1898. 

SEN  ATOR  KNUTE  NELSON,  Chairman,  The  Sub- 
Committee  on  the  Mississippi  River  of  the  Committee 
on  Commerce,  United  States  Senate: 

The  contract  between  the  United  States  Govern- 
ment and  James  B.  Eads  calls  for  the  following 
channel  depths  and  widths: 

From  deep  water  in  the  river  above  the  Head  of 
the  Passes  into  and  through  South  Pass,  20  feet 
of  depth,  of  a  navigable  width. 

Through  the  jetties,  200  feet  wide  and  20  feet 
deep,  with  a  coiitral  depth  of  30  feet. 

Over  the  bar,  at  the  sea  end  of  the  jetties  to  deep 
water,  200  feet  wide  and  20  feet  deep,  with  a  cen- 
tral depth  of  30  feet. 

These  channel  dimensions  were  sufificieni  for  the 
fleets  of  commerce  of  1875,  composed  of  vessels 
rarely  exceeding  300  feet  in  length  and  25  feet  in 
draft. 

At  the  present  day  many  ships  are  built  000  feet 
long,  with  a  draft  of  30  feet,  and  it  is  certain  that 
these  dimensions  will  be  materiallv  exceeded  in  the 
near  future. 

We  assume  that  it  is  the  intention  of  the  Gov- 
ernment to  open  the  mouth  of  the  Mississippi  River 
to  every  ship  in  the  world  that  seeks  it  on  a  peace- 
ful errand. 

We  submit  that  the  minimum  channel  dimen- 
sions now  necessary  to  afiford  this  facility  to  com- 
merce are  as  follows: 

From  deep  water  in  the  river  into  the  selected 
pass,  a  depth  of  32  feet,  500  feet  wide,  within  which 
width  an  intermediate  depth  greater  than  32  feet 
would  be  developed.  These  dimensions  should  be 
carried  through  the  pass  and  jetties  to  a  point 
where  the  swell  of  the  sea  is  felt,  and  from  this 
point,  the  depth  of  32  feet,  500  feet  wide,  should 


be  gradually  increased  to  35  feet,  with  the  same 
width,  at  and  over  the  bar  at  the  sea  end  of  the 
jetties,  with  such  greater  intermediate  depths  as 
would  be  developed.  These  dimensions  should  be 
secured  at  all  stages  of  the  tide  and  river. 

We  are  of  opinion  that  it  would  not  be  practi- 
cable, and,  if  practicable,  would  not  be  economi- 
cal, to  enlarge  the  South  Pass  and  jetty  channel 
sufficiently  to  obtain  these  dimensions.  The  diffi- 
culties would  be  both  in  securing  the  enlargement 
of  the  waterway  and  in  preserving  the  integrity  of 
its  banks. 

We  submit  with  this  communication  a  diagram 
showing  the  relative  sizes  of  the  channel  as  now  re- 
quired by  law,  through  South  Pass,  and  of  such  a 
channel  as  is  required  by  the  commerce  of  the 
present  day. 

It  will  be  observed  that  the  cross-sectional  en- 
largement called  for  requires  the  removal  of  557 
cubic  yards  per  linear  foot,  or  34,000,000  cubic 
yards  for  the  entire  length  of  12  miles  of  South 
Pass.  An  increased  width  of  channel  at  the  head 
of  the  pass  and  between  the  jetties  would  also  be 
necessary,  involving  the  practical  reconstruction  of 
these  works  at  both  its  ends. 

The  removal  of  such  an  enormous  mass  of  ma- 
terial as  above  indicated  from  the  channel  of  South 
Pass,  by  whatever  means  accomplished,  would  of 
itself  plainly  involve  large  expenditures  of  money 
and  probably  require  a  greater  length  of  time  than 
other  parts  of  the  work  of  improvement;  while  the 
necessary  reconstruction,  or  at  least  remodeling, 
of  the  jetties  and  other  works  at  its  head  and  mouth 
must  form  a  large  £«iare  of  the  cost  of  any  plan  for 
its  further  improvement. 

To  sufficiently  increase  the  navigable  depth  of 
South  Pass  without  at  the  same  time  unduly  in- 
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creasing  its  width  at  the  expense  of  its  existing 
natural  banks,  appears  to  us  a  difficult  and  doubt- 
ful undertaking.  That  it  could  be  so  done  as  to 
secure  an  adequate  channel  for  the  commerce  of 
the  near  future  without  extensive  and  costly  works 
for  the  revetment  of  the  banks,  so  as  to  prevent 
their  being  generally  cut  back  into  ground  too  low 
to  retain  the  water  in  the  pass,  or  in  some  places 
breached  altogether,  is,  at  least,  a  matter  of  grave 
doubt,  although  of  vital  importance. 

Moreover,  it  is  by  no  means  certain  that  the 
work  of  improvement  could  be  carried  on  with- 
out greatly  obstructing  the  navigation  of  the  pass 
during  its  progress. 

We  are  of  opinion  that  such  an  outlet  as  the 
commerce  of  the  Mississippi  River  and  its  trib- 
utaries now  demands  can  be  most  surely  and  eco- 
nomically obtained  by  the  improvement  of  the 
Southwest  Pass  by  means  of  jetties.  The  requisite 
width,  depth  and  proportion  of  discharge  already 
exists  into  and  through  that  pass,  excepting  the 
30-foot  shoal  in  the  Mississippi  River  between 
Cubits  Gap  at  the  Head  of  the  Passes.  This  ob- 
struction is  common  to  all  passes,  and  must  be 
removed  whichever  one  is  selected  for  improve- 
ment. 

The  velocity  of  flow  in  a  stream  varies  directly 
as  the  square  root  of  the  product  of  its  hydraulic 
radius  (or  ratio  between  the  sectional  area  of  the 
part  of  the  bed  it  occupies  and  the  frictional  or  re- 
sisting surfaces  bounding  it)  by  its  slope  (or  the 
ratio  between  its  fall  and  length).  As  the  excess 
of  the  hydraulic  radius  of  the  Southwest  Pass  over 
that  of  South  Pass  is  greater  than  the  excess  of  the 
slope  in  South  Pass  over  that  of  Southwest  Pass, 
and  as  the  scouring  power  increases  with  the  depth 
and  volume  it  is  reasonable  to  expect  that  the 
greater  volume  flowing  through  Southwest  Pass 
will,  notwithstanding  its  lesser  slope,  give  it  a 
velocity  and  scouring  power  at  least  as  great  as 
that  of  South  Pass.  How  much  greater  can  only 
be  determined  by  survey. 

We  have  had  neither  occasion  nor  opportunity 
to  make  an  estimate  of  the  cost  of  the  improvement 
of  Southwest  Pass.  Undoubtedly  it  would  be  con- 
siderable, but  not  disproportionate  to  the  object  in 
view. 

We  believe,  however,  that  many  of  the  predic- 
tions as  to  the  first  cost  and  the  difficulty  of  main- 
tenance have  been  exaggerated.     It  is  of  record 


that  the  increased  rate  of  advance  of  the  South 
Pass  bar  which  was  anticipated  as  the  result  of  the 
building  of  jetties,  both  by  the  opponents  and  ad- 
vocates of  the  project,  has  not  been  reaHzed.  On 
the  contrary,  it  has  been  retarded  rather  than  ac- 
celerated. The  natural  annual  extension  of  the 
South  Pass  bar  seaward  was  about  100  feet  per 
year  before  1875.  General  Humphreys,  a  then 
chief  of  engineers,  predicted  that  this  rate  of  ad- 
vance would  be,  by  the  building  of  jetties,  increased 
to  670  feet  per  year  (Rep.  Chief  Engineers,  1874, 
p.  807).  General  Newton,  a  member  of  the  "board 
of  engineers  on  the  improvement  of  the  passes  as 
an  alternative  to  or  in  connection  with  the  Fort  St. 
Philip  Canal,''  which  reported  adversely  to  jetties, 
estimated  the  annual  advance  of  South  Pass  bar, 
after  the  construction  of  jetties,  at  probably  2,240 
feet,  or  at  least  1,500  feet  (pp.  884-885  of  same  re- 
port). 

Tlie  Board  of  Engineers  which  advised  the  im- 
provement of  the  South  Pass  Bar  by  jetties,  com- 
posed of  three  United  States  engineers,  three  civil 
engineers,  and  one  member  of  the  Coast  Survey, 
were  of  the  opinion  that  **in  an  average  of  many 
years  the  rate  of  progress  must  be  about  the  same 
as  now,  namely,  100  feet  per  annum,"  but  they  as- 
sumed that  the  jetties  would  have  to  be  extended 
1,000  feet  in  ten  years.  (Report  Chief  Engineers, 
1875,  p.  054.) 

It  is  needless  to  say  that  neither  the  apprehen- 
sions of  the  increased  rate  of  bar  growth  nor  of 
the  necessity  of  jetty  extension  have  been  realized. 

We  append  the  average  rate  of  seaward  exten- 
sion of  the  South  Pass  Bar  since  the  completion 
of  jetties  for  every  curve  of  depth  from  20  feet  to 
100  feet,  and  for  the  nineteen  years  from  1876  to 
1895.  It  will  be  remembered  that  the  growth  be- 
fore the  jetties  were  built  was  100  feet  per  annum. 

The  curv^e  of  20  feet  depth  has  advanced  33  feet 
per  year;  30  feet  depth,  54  feet;  40  feet  depth,  48 
feet;  50  feet  depth,  58  feet;  60  feet  depth,  86  feet; 
70  feet  depth,  68  feet;  80  feet  depth,  83  feet;  90  feet 
depth,  89  feet;  100  feet  depth,  86  feet.  (Rep.  Chief 
of  Engrs.,  1896,  App.  Q,  PI.  1.) 

It  will  be  seen  from  these  figures  that  the  aver- 
age annual  advance  of  the  bar  has  been  only  about 
65  feet,  or  less  than  two-thirds  the  previous  rate, 
and  that  the  curves  for  20  feet,  30  feet  and  40  feet 
depths,  with  which  navigation  is  immediately  con- 
cerned, have  only  advanced,  on  an  average,  45  feet 
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per  annum,  or  less  than  half  the  general  advance 
of  the  bar  before  the  construction  of  the  jetties. 

It  was  observed  that  the  building  of  the  jetties  at 
the  Sulina  mouth  of  the  Danube  Delta  retarded 
instead  of  accelerating  the  growth  of  the  bar  at  its 
mouth.  Sir  Charles  Hartly»  the  engineer  of  the 
improvement,  attributed  this  to  conditions  which 
also  prevail  to  a  greater  or  less  extent  at  the  mouth 
of  the  South  and  Southwest  passes  of  the  Mis- 
sissippi.    Under  these  circumstances  there  is  no 


reasonable  foundation  for  apprehensions  of  an  ex- 
cessive or  extraordinary  increase  in  the  annual  rate 
of  extension  of  the  Southwest  Pass  Bar  when  im- 
proved, or  of  the  jetties  which  should  be  built 
across  it. 

Respectfully  submitted: 

B.  M.  Harrod,  C.  E., 
Member  Mississippi  River  Commission. 

Henry  B.  Richardson, 
Chief  State  Engineer,  Louisiana. 
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MOUTH  OF  THE  MISSISSIPPI 


HISTORY  OF  ATTEMPTED  IMPROVEMENTS 


By  major  JAMES  B.  QUINN,  Corps  of  Engineers,  U.  S.  A. 


Standing  uiK)n  the  bank  of  the  Mississippi  river 
at  New  Orleans  one  is  impressed  with  the  vastness 
of  its  flood  and  the  presumptively  great  periods  of 
time  covered  by  the  progress  of  the  delta  which 
characterizes  its  issue  into  the  Gulf  of  Mexico.  To 
what  races  of  men  has  its  existence  been  known? 
Our  acquaintance  does  not  cover  many  years,  it  is 
true,  but  the  natives  who  occupied  the  land  before 
the  advent  of  the  white  man  point  to  the  various 
mounds  of  earth  which  are  found  at  numerous 
places  throughout  southern  Louisiana  as  the  con- 
structions of  a  race  extinct  for  so  great  a  time  that 
among  them  there  exists  no  traditions  concerning 
this  race  of  people  who  have  disappeared,  and  who 
must  have  possessed  some  degree  of  civilization,  as 
the  pottery,  relics  and  stone  implements  found  in 
the  mounds  bear  witness. 

It  is  reasonable  to  suppose  that  at  some  distant 
time  in  the  past  the  mouth  of  the  river  was  in  the 
immediate  vicinity  of  New  Orleans,  yet  to-day  it 
is  fully  112  miles  by  river  to  the  sea,  and  fully  45 
miles  below  New  Orleans  an  Indian  mound  exists, 
which  must  certainly  have  been  built  some  distance 
from  the  mouth,  if  the  marshy  and  low  condition  of 
the  land  existed  then,  as  now,  in  that  vicinity. 

There  is  one  remarkable  circumstance  connected 
with  the  flow  of  the  river,  and  that  is  the  persistency 
with  which  it  adheres  to  the  channel  which  it  has 
scoured  out  for  itself.  Crevasses  occur  in  its  banks, 
and  the  volume  of  water  escaping  is  sufficient  to 
cause  one,  for  the  time,  to  believe  that  the  river  has 
changed  its  course;  but  in  time  the  crevasse  ceases 
to  be  other  than  an  insignificant  stream  or  ceases 
to  flow  entirely.  Although  the  river  may  change 
the  location  of  its  bed  sometimes  by  cutting  out 
upon  one  side  and  filling  in  upon  the  other,  or  cut- 
ting through  bends  and  forming  cut-oflfs,  the  con- 
tinuity of  the  stream  is  rarely  interrupted.  Such 
interruptions  have,  however,  occurred  in  modern 
times,  as  in  the  vicinity  of  New  Madrid,  where  the 


channel  was  changed  by  reason  of  an  earthquake; 
and  the  peculiar  bends  at  what  is  known  as  English 
Turn,  below  New  Orleans  a  short  distance,  when 
taken  into  consideration  with  the  peculiar  forma- 
tion of  the  land  between  Lake  Borgne  and  Chande- 
leur  Sound,  might  lead  to  the  inference  that  at  some 
time  the  mouth  was  not  far  from  the  Chandeleur 
Island,  and  that  the  present  channel  was  created 
through  the  action  of  some  earthquake,  w-hich 
forced  the  stream  to  the  westw^ard  for  a  short  dis- 
tance and  then  permitted  it  to  erode  or  create  the 
channel  which  it  now  pursues. 

There  are  not  lacking  evidences  of  seismic  action 
within  the  limits  of  the  city  of  New  Orleans,  since 
recent  excavations  have  brought  to  light  the 
stumps  of  cypress  trees  which  at  one  time  stood  in 
fresh-water  swamps  above  the  level  of  the  Gulf,  but 
which  are  now  as  much  as  14  feet  below  this  level, 
their  preservation  and  general  appearance  indicat- 
ing: a  sudden  subsidence. 

Some  influences  are  always  at  work  to  direct  the 
course  of  the  river  in  building  the  earthen  trough 
which  forms  its  channel.  The  water  is  at  times 
heavily  charged  with  sediment,  and  this  sediment  is 
borne  along  with  the  current  or  abandoned  in  part 
as  the  current  slackens;  but  in  the  end  it  finds  a 
resting  place  in  the  swamp  bordering  the  stream, 
where  the  banks  are  not  high  enough  to  prevent 
overflow,  or  it  is  dropped  near  the  point  where  the 
river  water  meets  the  sea  water  and  builds  up  at 
this  place  a  bar,  the  depth  of  water  upon  which  is 
invariably  slight  compared  with  the  depths  in  the 
main  body  of  the  river. 

The  manner  in  which  these  bars  form  and  ex- 
tend influences  the  general  direction  which  the 
main  body  of  the  river  ultimately  pursues.  In- 
variably numerous  branches  form  in  the  immediate 
vicinity  of  the  mouth.  These  branches  are  known 
as  "passes,"  and  spread  out  like  the  fingers  of  the 
hand  when  distended.    Each  of  these  branches  per- 
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forms  its  office  of  filling  in  the  watery  spaces  on 
either  hand,  and  they  advance,  or  silt  up,  as  the  con- 
ditions of  the  river  at  the  point  whence  they  ramify 
changes.  The  area  included  in  their  ramifications 
is  called  the  **Delta,"  and  this  formation  is  char- 
acteristic of  all  silt-bearing  streams  which  debouch 
into  seas. 

To-day  three  passes  branch  from  the  main  body 
of  the  river  and  form  an  extensive  delta;  yet  if  you 
retrace  your  steps  along  the  bank  of  the  river  to 
New  Orleans  you  will  probably  not  be  able  to  dis- 
cover any  points,  except  such  as  have  formed  in 
recent  times,  where  you  would  be  certain  that  a 
delta  existed  at  any  time.  Is  it  possible  that  this 
river  in  its  vouth  flowed  into  the  sea  without  a  delta? 
If  so,  it  must  have  been  a  vigorous  stream  compared 
with  what  it  is  to-day. 

The  first  pass  which  is  noted  as  giving  proper 
depth  over  its  bar  for  the  passage  of  vessels  was 
Southeast  Pass,  which  is  now  a  very  insignificant 
pass  indeed.  Then  navigation,  after  a  time,  de- 
serted this  pass  and  sought  other  passes,  as  Pass 
a  Loutre  and  Southwest  Pass,  at  which  passes  there 
seemed  to  be  alternations  of  favor,  as  their  bars 
deepened  or  shoaled.  With  increasing  needs  for 
greater  depths  of  water,  efforts  were  made  to  im- 
prove these  passes;  and,  first,  there  was  tried  the 
method  of  stirring  up  the  bottom  with  harrow^s, 
which  was  moderately  successful  in  securing  a  slight 
increase.  Then  an  attempt  was  made  to  combine 
jetties  with  the  stirring-up  process.  This  failed,  for 
the  reason  that  the  jetties  were  entirely  too  frail, 
and  did  not  extend  far  enough  to  produce  much 
effect.  During  all  this  time  the  necessities  of  com- 
merce grew  with  far  greater  strides  than  the  efforts 
to  maintain  adequate  depths. 

It  took  great  efforts  on  the  part  of  the  people  to 
secure  sufficient  funds  with  which  to  redouble  the 
efforts  to  secure  greater  depths  with  improved 
dredging  devices,  and  yet,  with  powerful  dredging 
machines,  the  maintenance  of  a  channel  with  as  lit- 
tle as  20  feet  depth  was  ineffectiv^e.  Boards  were 
created  to  report  upon  the  subject,  and  much 
thought  was  expended  upon  the  consideration  of 
the  various  projects  promising  relief.  The  theories 
under  which  the  bar  formations  occurred  were 
fiercely  debated,  and  the  permanency  of  works  at 
the  mouths  of  the  passes,  and  their  adequacy,  was 
thoroughly  discussed.  But  at  the  root  of  all  the 
propositions  there  was  invariably  found  this  recom- 


mendation :  That  the  full  amount  of  money  re- 
quired to  effect  the  improvement  should  be  at  once 
appropriated. 

As  the  estimated  costs  of  any  of  the  proposed 
improvements  represented  a  vast  sum  at  that  par- 
ticular time,  when  river  and  harbor  improvements 
were  in  their  infancy,  it  seemed  that  any  relief  was 
impossible,  since  Congress  feared  to  take  the  re- 
sponsibility for  making  such  enormous  appropria- 
tions for  one  locality.  At  this  juncture  there 
appeared  a  patriotic  individual  who  seemed  to  ap- 
preciate the  difficulties  of  the  situation,  and  with  a 
courage  born  of  his  convictions  he  proposed  to 
Congress  to  do  the  work  if  he  were  to  be  allowed  to 
follow  out  his  ideas  without  restrictions,  payments 
to  be  made  to  him  as  certain  results  were  attained. 
There  was  fierce  opposition  to  his  proposition  in 
certain  directions,  but  the  proposition  possessed 
peculiar  fascinations  for  Congress,  if  for  no  other 
reason  that  it  solved  the  financial  problem  and 
promised  permanent  results.  Above  all  things,  it 
presented  the  element  of  economy  and  if  appHed  at 
a  smaller  pass  than  that  proposed,  as  South  Pass, 
where  it  was  believed  satisfactory  depths  and 
widths  of  channel  might  be  secured  for  a  consider- 
ably smaller  sum  than  it  would  cost  to  obtain  paral- 
lel results  elsewhere,  all  adverse  criticism  would  be 
stifled. 

Air.  Eads  certainly  deserves  great  praise  for  the 
able  and  successful  manner  in  which  he  gained  his 
point,  although  he  did  have  to  accept  the  smaller 
pass.  His  troubles  had,  however,  only  commenced, 
because  he  did  not  possess  the  private  fortune  nec- 
essary to  carry  on  the  work  to  the  point  where 
returns  might  be  expected.  He  had  promised 
much,  and  there  were  many  who  felt  positive  he 
could  not  accomplish  all  he  promised.  Outside  as- 
sistance could  not  be  obtained  without  paying 
great  premiums,  and  many  physical  difficulties  were 
experienced  which  were  not  anticipated.  The 
nmch-vaunted  claim  that  the  channel,  if  properly 
constructed,  would,  unaided  by  dredging  or  other 
stirring-up  processes,  sufficiently  strengthen  the 
current  to  scour  out  the  bottom  with  great  rapidity 
was  not  fully  realized,  and  dredging  was  found  to 
be  necessary;  but  the  people  were  disgusted  with 
the  dredging  operations  to  secure  proper  channels 
through  the  bars,  and  the  necessity  for  dredging 
weakened  confidence  in  the  undertaking.  It  re- 
quired extraordinary  exertions  on  the  part  of  Mr. 
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Eads  to  restore  confidence  and  prove,  in  face  of 
the  fiercely  contested  claims  that  the  bar  would  ad- 
vance with  greater  rapidity  in  consequence  of  the 
jetties  than  before,  that  no  advance  of  the  bar  had 
taken  place  as  intimated. 

Mr.  Eads's  perseverance  under  such  adverse  cir- 
cumstances is  truly  remarkable,  and  although  he  did 
go  to  Congress  and  secure  material  concessions 
relative  to  channel  widths  and  depths,  and  methods 
of  payment,  he  certainly  succeeded  in  giving  to 
commerce  a  far  better  channel  than  was  deemed  es- 
sential, although  not  equal  to  that  promised,  and 
which  has  lasted  fairly  well  up  to  the  present  time. 

The  theories  propounded  for  the  explanation  of 
the  growth  of  the  bar  at  the  mouth  of  a  pass,  as 
Southwest  Pass  for  example,  are  chiefly  stated  in 
Humphreys  and  Abbot's  Physics  and  Hydraulics 
of  the  Mississippi  Riven  Briefly  stated,  the  bar- 
building  material  consists  of  two  varieties  of  earthy 
matter,  that  which  is  in  suspension,  and  that  which 
is  pushed  along  the  bottom.  When  this  material 
reaches  the  sea  end,  it  is  deposited,  owing  to  the 
loss  of  current  in  the  stream  which  transports  it. 
The  volume  of  water  issues  in  a  fan  shape  from  the 
channel  formed  by  the  banks.  Its  energy  is  dis- 
sipated upon  coming  in  contact  with  the  salt  water, 
which  opposes  its  exit,  and  the  material  which  is 
carried  along  the  bottom  is  soon  brought  to  rest, 
while  the  lighter  portion,  held  in  susj^ension,  is 
widely  disseminated  (owing  to  the  fresh  water  glid- 
ing on  the  salt)  and  is  deposited  at  much  greater 
distances  from  the  mouth.  The  material  held  in 
suspension  forms,  therefore,  the  foundation  upon 
which  the  weightier  particles  are  eventually  placed. 

The  loss  of  energy,  due  to  the  resistance  of 
the  denser  salt  water  and  the  lateral  expansion  of 
the  stream,  causes  the  shoaling  of  the  water,  and  the 
depth  of  water  maintained  upon  the  bar  is  the  result 
of  an  equilibrium  between  the  eroding  and  deposit- 
ing forces  of  the  current.  The  form  of  the  bar  is 
greatly  influenced  by  several  forces,  such  as  winds, 
waves,  and  countercurrents.  If  a  current  flows 
from  left  to  right  across  the  mouth  of  the  pass, 
looking  seaward,  the  material  will  be  deposited  in 
a  greater  quantity  on  the  right-hand  side  of  the 
pass,  and  vice  versa.  If  the  winds  influence  the 
countercurrents,  then  the  direction  of  the  prevailing 
winds  will  determine  upon  which  hand  the  greatest 
deposits  will  occur.  The  waves  have  a  tendency  to 
flatten  the  bar  and  fill  up  all  channels  across  it. 


The  seaward  slope  of  the  bar  is  greatly  influenced 
by  the  combined  action  of  the  currents  and  waves, 
being  steeper  on  the  side  from  which  the  currents 
come.  If  the  effects  of  the  countercurrents  are 
not  continuous,  the  result  is  that  the  channel  across 
the  bar  is  more  or  less  deflected  by  the  deposits  on 
the  side  opposite  that  from  which  the  currents  ar- 
rive, and  is  more  or  less  inclined  toward  the  side 
from  which  the  countercurrents  proceed,  or 
against  the  countercurrent.  The  advance  of  the 
bar  will  not  be  symmetrical  with  the  axis  of  the 
pass.  If,  however,  the  countercurrents  are  feeble, 
the  advance  of  the  bar  will  be  more  or  less  sym- 
metrical with  respect  to  this  axis. 

If  the  spreading  of  the  water  can  be  prevented 
until  the  crest  of  the  bar  is  reached,  the  current  will 
be  sufficiently  strong,  generally  speaking,  to  pro- 
ject the  material  conveyed  by  it  to  some  consider- 
able distance  beyond  the  point  of  issue;  the  deposit 
necessarily  takes  place  in  deep  water,  and  a  con- 
siderable time  must  elapse  before  the  normal  con- 
ditions are  restored.  Tlie  natural  rate  of  progress 
of  the  bar  does  not  give  a  proper  conception  of  the 
time  which  will  be  required  to  bring  about  a  resto- 
ration of  normal  conditions  after  the  confining  of 
the  issuing  water  has  been  effected.  In  the  first 
place,  the  point  at  which  the  normal  crest  of  the 
bar  must  form  will  be  in  very  deep  water,  and  all 
the  areas  in  advance  and  latterly  must  be  filled  up 
before  this  bar  will  be  able  to  maintain  itself.  Sec- 
ondly, this  bar  will  build  up  faster,  for  the  reason 
that  the  heavy  matter  is  deposited  over  a  shorter 
arc. 

If  a  countercurrent  sweeps  across  the  axis  of 
issue,  much  of  the  bar-building  material  will  be 
deflected  to  one  side  and  the  advance  of  the  bar  will 
be  retarded,  but  the  direction  of  the  entrance  will 
be  changed,  since  the  channel  through  the  new  bar 
will  incline  toward  the  point  of  direction  whence 
the  countercurrent  arrives,  in  which  case  the  subse- 
quent prolongation  of  confining  works,  or  "jetties," 
as  they  are  called,  would  be  at  an  angle  to  the  orig- 
inal line,  and  give  rise  to  irregularities  of  channel 
between  them. 

When  the  advance  of  the  bar  is  symmetrical  the 
restoration  of  normal  conditions  is  much  more 
rapid,  but  the  prolongation  of  the  jetties  is  apt  to 
be  much  simpler. 

The  improvement  of  Southwest  Pass  involves 
some  considerations  not  heretofore  fully   touched 
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upon.  The  character  of  the  bar  is  somewhat  diflfer- 
ent  from  the  other  passes.  Numerous  mud  himps 
arise  at  times,  some  of  these  directly  in  the  channeh 
These  lumps  introduce  complex  conditions  at 
times,  by  stopping-  the  regular  flow  of  the  water 
and  so  causing  deviations  of  currents  and  abnormal 
deposits.  The  stability  of  any  jetty  construction 
is  imperiled  by  these  strange  formations.  To  pre- 
dict just  what  is  going  to  happen  in  such  a  locality 
is  imp)ossible,  and  all  estimates  for  improvement 
have  to  have  a  large  margin  for  contingencies. 
The  efforts  of  all  former  improvers  were  futile  for 
the  reason  that  insufficient  funds  were  provided  to 
make  all  w^ork  secure  against  all  circumstances. 
To  simply  rely  upon  dredging  at  such  an  exposed 
place  is  futile,  if  any  considerable  increase  of  depth 
is  desired.  To  rely  upon  construction  works  un- 
aided by  dredging  is  simply  to  invite  disaster,  since 
a  single  mud  lump  arising  in  the  middle  of  the 
channel  would  block  everything  for  a  long  time. 
It  w^ould  undoubtedlv  have  to  be  removed  bv 
dredging.  A  combination  of  dredging  and  con- 
tracting jetties  promises  the  only  solution  of  the 
problem  of  securing  and  maintaining  deep  water  at 
this  entrance  to  the  Mississippi  River  for  a  profit- 
able interval  of  time. 

In  this  connection  it  may  be  well  to  review  at 
length  the  various  attempts  made  to  improve 
Southwest  Pass,  and  endeavor  to  ascertain  the 
causes  and  conditions  which  determined  success 
or  failure. 

The  first  appropriation  for  the  improvement  of 
the  entrance  to  the  Mississippi  River  was  made  in 
1837,  and  upon  the  recommendations  of  a  Board  of 
Engineers  an  attempt  was  made  to  open  the  South- 
west Pass  by  using  the  ordinary  bucket  drag.  No 
permanent  improvement  was  effected,  as  a  single 
storm  sufficed  to  obliterate  all  the  work  which  had 
been  done.  Nothing  further  w^as  done  until  1852, 
Avhen  an  appropriation  of  $75,000  was  made  for 
opening  ''a  ship  channel  of  sufficient  capacity  to  ac- 
commodate the  w^ants  of  commerce;"  and  it  was 
further  provided  that  the  said  money  should  be  ap- 
plied by  ''contract,"  and  that  the  contract  should 
be  "limited  to  the  amount  appropriated."  A  mixed 
naval  and  engineer  Board  was  convened  by  the 
Secretary  of  War  to  decide  how  the  appropriation 
should  be  applied.  This  Board  consisted  of  Com- 
modore W.  K.  Latimer,  United  States  Navy;  Maj. 
W.  N.  Chase,  United  States  Engineers;  Maj.  G.  T. 


Beauregard,  United  States  Engineers;  and  Capt. 
J.  G.  Barnard,  United  States  Engineers;  all  of 
whom  had  served  on  the  Gulf  coast. 

This  Board  reported  that  no  other  plan  seemed 
capable  of  obtaining  any  important  results  than 
that  of  ''stirring  up"  the  bottom,  and  in  accord- 
ance with  this  report  a  contract  was  entered  into 
with  the  towboat  association,  by  which  a  channel 
through  the  bar  of  Southwest  Pass,  18  feet  deep 
and  300  feet  wide,  was  to  be  made.  The  harrow- 
ing and  dragging  process  employed  by  the  towboat 
association  proved  successful,  and  a  depth  of  chan- 
nel of  18  feet  was  maintained  for  a  whole  year. 

It  is  important  to  remark  that  this  Board  recom- 
mended that  in  case  that  the  "stirring-up"  process 
failed,  jetties  be  constructed,  remarking  that  the 
"project  of  jetties  is  based  upon  the  simple  fact 
that  by  confining  the  waters  which  now  escape  use- 
lessly in  lateral  directions  to  a  narrow  channel,  the 
depth  of  this  narrow  channel  must  be  increased. 
In  other  words,  the  existing  bar  must  be  cut  away.'* 

As  a  consequence  of  no  further  appropriations 
being  made  until  1856,  the  18-foot  channel  disap- 
peared. The  sum  of  $330,000  was  appropriated  in 
the  year  mentioned  for  the  improvement  of  the 
passes.  A  Board  of  Engineers  recommended  that 
the  bid  of  the  towboat  association  be  accepted  for 
keeping  open  Southwest  Pass  by  stirring  up  the 
bottom,  and  that  the  method  of  keeping  open  a 
pass  by  jetties  and  closure  of  lateral  passes  be  ap- 
plied to  Pass  a  Loutre.  The  Secretary  of  War 
decided  that  the  jetty  system  be  applied  to  both 
passes,  and  a  contract  was  accordingly  made  with 
Messrs.  Craig  &  Rightor  to  do  this  work.  The 
contractors  began  at  the  Southwest  Pass  by  build- 
ing on  the  east  side  a  jetty  about  a  mile  long, 
"composed  of  a  single  row  of  pile  planks,  strength- 
ened at  intervals  by  piles."  The  structure  w^as  en- 
tirely too  frail,  and  was  so  seriously  damaged  by 
storms  that  the  plan  was  abandoned,  and  the  con- 
tractors were  permitted  to  resort  to  the  stirring-up 
process,  by  which  an  18-foot  channel  was  secured 
and  maintained  as  long  as  the  operation  was  con- 
tinued. 

In  1867  an  appropriation  of  $75,000  was  made 
and  a  contract  entered  into  for  "stirring  up,"  which 
was  not,  however,  executed.  In  the  years  1867- 
1870  the  Government  built  a  powerful  dredge  boat 
of  special  design,  which  was  operated  under  the 
very  best  of  conditions,  but  since  it  simply  func- 
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tionecl  by  stirring  up  the  material  with  a  powerful 
propeller,  and  deflecting  the  disturbed  material  up 
into  the  current  with  a  deflector,  it  did  not  succeed 
in  maintaining  a  much  deeper  channel  than  that 
formerly  secured  by  other  means. 

The  necessities  of  commerce  made  it  imperative 
that  a  better  channel  connection  with  the  Missis- 
sippi River  be  obtained  at  an  early  date.  Every- 
body was  tired  of  the  uncertain  results  secured  by 
dredging  on  the  bars,  and  as  other  methods  of  se- 
curing these  objects  had  been  advocated,  a  resolu- 
tion of  the  House  of  Representatives  was  passed 
March  14,  1871,  providing:  'That  the  Secretary 
of  War  be,  and  he  is  hereby,  requested  to  cause  an 
examination  and  survey,  with  plans  and  estimates 
of  cost,  to  be  made  by  an  officer  of  engineers,  for 
a  ship  canal  to  connect  the  Mississippi  River  with 
the  Gulf  of  Mexico,  or  the  navigable  waters  thereof, 
of  suitable  location  and  dimensions  for  military, 
naval,  and  commercial  purposes,  and  that  he  report 
upon  the  feasibility  of  the  same  to  the  House  of 
Representatives." 

The  survey  and  estimates  for  a  canal,  near  Fort 
St.  Philip,  were  submitted  by  Capt.  C.  W.  Howell, 
Corps  of  Engineers,  to  a  Board  of  Engineer  Offi- 
cers, composed  of  Col.  J.  G.  Barnard,  Lieut.  Col. 
John  Newton,  Maj.  Q.  A.  Gillmore,  Maj.  G.  K. 
Warren,  Maj.  William  P.  Craighill,  Maj.  G.  Weit- 
zeK  and  Capt.  C.  W.  Howell. 

This  Board,  with  the  exception  of  one  member, 
reported  that  the  construction  of  the  canal,  with  a 
depth  of  27  feet  and  bottom  width  of  200  feet,  hav- 
ing at  the  river  end  a  lock  with  chamber  500  feet 
long,  60  feet  width,  and  depth  over  sill  25  feet,  was 

feasible  and  desirable,  and  was  estimated  to  cost 
$10,273,000.  The  dissenting  member.  General 
Barnard,  claimed,  in  a  minority  report,  that  the 
experience  gained  with  the  dredges  was  sufficient 
to  warrant  still  better  results,  and  that  the  advan- 
tages of  an  open  mouth  were  sufficient  to  warrant 
further  experiment  in  this  method  at  Southwest 
Pass,  but,  he  reasoned,  that  the  success  of  the  jetty 
system,  as  applied  at  the  Saluna  mouth  of  the  Dan- 
ube, presaged  even  greater  success  if  applied  at 
South  Pass,  and  warranted  its  consideration. 

Gen.  A.  A.  Humphreys,  Chief  of  Engineers, 
United  States  Armv,  criticised  General  Barnard's 
preference  for  jetties,  and  estimates  that  the  rapid 
advance  of  the  bar  will  make  the  extensions  of  the 
jetties  costly  and  their  maintenance  uncertain;  that 
the  earthy  matter  brought  to  the  crest  of  the  bar 


was  not  deposited  in  deeper  water,  as  w^as  con- 
tended, but  was  laid  upon  the  lighter  material  which 
was  carried  in  suspension  considerable  distances  be- 
yond the  bar  and  caused  the  greater  portion  of  the 
fill,  since  it  was  by  far  the  greater  portion  of  the 
matter  transported  by  the  river;  that  the  result  of 
this  was  to  reallv  shoal  the  water  in  advance  of  the 
bar  in  such  manner  that  the  bar  reallv  advanced 
into  shoaler  water,  and  if  the  jetties  were  built  the 
material  would  be  restricted  as  to  the  areas  on 
either  hand,  and  the  advance  would  be  greatly  ac- 
celerated in  consequence. 

General  Newton,  in  a  review  of  General  Barn- 
ard's dissenting  report  relative  to  the  application 
of  jetties  for  the  improvement  of  the  entrance  to 
the  Mississippi  River,  practically  reiterates  General 
Humphrey's  views  and  questions  the  permanency 
of  the  improvement,  for  the  reason  that  the  pro- 
longation of  the  jetties  to  keep  pace  with  the  rapid 
increase  in  the  bar  would  introduce  so  much  re- 
sistance to  the  flow  of  water,  in  time,  that  the  water 
would  seek  some  other  pass;  furthermore,  the  pro- 
longation of  the  main  stream  must  be  considered, 
since  it  is  not  known  whether  the  delta  advances 
simultaneously  with  the  prolongation  of  the  main 
stream,  or  whether  the  main  stream  did  not  pro- 
long its  course  violently  by  breaking  through  at 
some  point,  and  so  discarding  the  passes  which 
have  for  some  time  been  advancing  into  the  Gulf 
at  the  average  rate  of  262  feet  per  annum. 

One  of  the  most  remarkable  differences  of  opin- 
ion in  these  discussions  is  that  which  relates  to 
the  annual  advance  of  the  bar  formation.  General 
Barnard  claimed  that  if  the  jetties  were  extended 
to  the  required  depth  of  channel  beyond  the  crest 
of  the  bar,  and  the  channel  deepened  by  dredging, 
the  force  of  the  current  would  be  sufficient  to  pro- 
ject the  material  so  far  into  the  Gulf  that  the  bar 
would  not  reach  the  height  of  the  bottom  of  the 
proposed  channel  until  the  conditions  as  to  fill  and 
distribution  of  material  in  the  Gulf  approximated 
that  which  existed  previous  to  the  improvement. 
General  Newton  estimated  that  the  bar  advance  at 
Southwest  Pass  would  be  as  much  as  1,014  feet  per 
annum,  and  at  South  Pass  2,240  feet,  the  more 
rapid  advance  for  the  smaller  pass  being  due  to  the 
greater  contraction  of  the  channel  between  the 
jetty  heads. 

The  report  of  the  Board  upon  the  canal  project 
was  followed  by  the  proposition  of  Mr.  Eads,  in 
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February,  1874,  to  improve  the  entrance  to  the 
Mississippi  River  by  jetties  at  Southwest  Pass  for 
the  sum  of  $10,000,000,  payments  to  begin  when 
a  depth  of  20  feet  was  secured,  and  continuing  as 
certain  greater  depths  were  secured  until  28  feet 
had  been  secured  and  $5,000,000  had  been  paid. 
The  remaining  $5,000,000  to  be  paid  in  instalhnents 
of  $500,000  each,  conditional  upon  the  permanence 
of  the  channel  for  ten  vears. 

A  fierce  controversy  resulted  as  a  consequence  of 
this  proposition  between  the  advocates  of  the  canal 
on  one  side  and  the  supporters  of  the  jetty  scheme 
on  the  other,  and  since  the  principal  part  of  the 
discussion  was  theoretical,  it  was  impossible  to  de- 
cide which  was  the  better  until  further  investiga- 
tions of  the  jetty  methods  could  be  had.  Accord- 
ingly, in  June,  1874,  an  act  was  passed  constituting- 
a  Commission  to  investigate  and  report  upon  the 
improvement  of  the  mouth  of  the  Mississippi  River. 
This  Commission  was  organized  pursuant  to  the 
following  order: 

General  Orders, 
No.  74. 

War  Department,  Adjutant- 
General's  Office, 

Washington,  July,  2,  1874. 
Lieut.  Col.  H.  G.  Wright,  Lieut.  Col.  B.  S.  Alex- 
ander, and  Maj.  C.  B.  Comstock,  Corps  of  En- 
gineers, United  States  Army;  Prof.  Henry  Mitchell, 
United  States  Coast  Sun^ey;  T.  E.  Sickels,  W.  Mil- 
nor  Roberts,  and  H.  D.  Whitcomb,  are,  by  the 
President,  hereby  appointed  a  Board  of  Engineers 
under  the  provisions  of  section  3  of  the  act  ap- 
proved June  23,  1874:,  entitled  "An  act  making 
appropriations  for  the  repair,  preservation,  and 
completion  of  certain  public  works  on  rivers  and 
harbors,  and  for  other  purposes,''  for  the  purpose  of 
making  "a  survey  of  the  mouth  of  the  Mississippi 
River,  with  a  view  to  determine  the  best  method 
of  obtaining  and  maintaining  a  depth  of  water  suf- 
ficient for  the  purposes  of  commerce,  either  by  a 
canal  from  said  river  to  the  waters  of  the  Gulf  or 
.by  deepening  one  or  more  of  the  natural  outlets  of 
said  river.''  They  are  hereby  directed  to  assemble 
at  New  York  City,  N.  Y.,  on  the  20th  instant,  or  as 
soon  thereafter  as  practicable,  for  the  purpose  of 
organizing  and  entering  upon  the  performance  of 
their  duties.  Lieutenant-Colonel  Wright  is  desig- 
nated as  president  of  the  Board.  H.  D.  Whitcomb 
is  designated  to  disburse,  under  the  direction  of  the 


Board,  the  money  appropriated  to  defray  the  cost 
of  the  survey. 

The  following  is  the  section  of  the  act  of  Con- 
gress above  referred  to : 

''Sec.  3.  That  a  Board  of  Engineers,  to  be  com- 
posed of  three  from  the  Army,  one  from  the  Coast 
Survey,  and  three  from  civil  life,  be  appointed  by 
the  President;  which  said  board  shall  make  a  survey 
of  the  mouth  of  the  Mississippi  River,  with  a  view 
to  determine  the  best  method  of  obtaining  and 
maintaining  a  depth  of  water  sufficient  for  the  pur- 
poses of  commerce,  either  by  a  canal  from  said  river 
to  the  waters  of  the  Gulf,  or  by  deepening  one  or 
more  of  the  natural  outlets  of  said  river;  and  said 
board  shall  make  a  full  and  detailed  estimate  and 
statement  of  the  cost  of  each  of  said  plans,  and 
shall  report  the  same,  together  with  their  opinion 
thereon,  showing  which  of  all  said  plans  they  deem 
preferable,  giving  their  reasons  therefor,  to  the  Sec- 
retary of  '.War,  to  be  presented  at  the  commence- 
ment of  the  second  session  of  the  Forty-third  Con- 
gress; and  that  the  sum  of  $25,000,  or  so  much 
thereof  as  may  be  necessar}-,  is  hereby  appropri- 
ated, out  of  any  funds  in  the  Treasury  not  other- 
wise appropriated,  to  defray  the  cost  of  said  sur- 
vev." 

Approved,  June  23,  1874. 

Bv  order  of  the  Secretarv  of  War : 

»■  *■ 

THOMAS  M.  VINCENT, 

Assistant  Adjutant-General. 

In  the  report  of  this  Board,  submitted  January 
13,  1875,  it  is  stated:  ''As  there  has  been  no  ex- 
ample in  this  country  of  the  improvement  of  a  large 
river  mouth  so  as  to  give  an  outlet  to  the  sea,  with 
much  deeper  water  than  naturally  exists  on  its  bar, 
the  Board,  in  its  consideration  of  what  experience 
has  shown  elsewhere  to  be  practicable  in  such  a 
case,  has  found  its  only  examples  in  the  mouths  of 
European  rivers. 

''There  has  been  great  difference  of  opinion 
among  engineers,  not  only  in  this  country,  but  in 
Europe,  as  to  whether  the  best  method  of  securing 
a  deep-water  outlet  from  a  sediment-bearing  river 
which  empties,  like  the  Mississippi,  the  Vistula,  the 
Danube,  and  the  Rhone,  into  a  nearly  tideless  sea, 
is  by  jetties  or  by  a  lateral  canal." 

In  order  to  gain  a  better  knowledge  of  the  vari- 
ous rivers  abroad  which  have  been  improved,  the 
Board  visited  the  rivers  named,  and  also  the  North 
Sea  and  Suez  Canal. 
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The  result  of  these  examinations  abroad  (while 
additional  information  has  been  gained  on  almost 
every  point  relating  to  the  problem  before  them) 
has  been  to  largely  strengthen  their  estimate  of  the 
value  for  jetties  at  the  mouth  of  the  Mississippi 
River  of  the  fascine  dikes  used  in  Holland  by  Ca- 
lend  in  the  improvement  of  the  Mass  mouth  of  the 
Rhine. 

The  Board  visited  the  locality  of  the  proposed 
canal  below  New  Orleans,  and  fully  considered  its 
plans,  etc.  It  estimated  the  cost  to  be  $10,290,500 
for  construction,  and  $60,885  per  year  for  cost  of 
maintenance. 

In  considering  the  method  of  deepening  the 
water  on  one  of  the  bars  by  jetties,  the  Board 
makes  the  following  statements : 

^'On  examining  a  map  of  the  mouths  of  this 
river  it  will  be  seen  that  each  pass,  through  the 
greater  part  of  its  length,  has  a  nearly  constant 
width,  but  that  it  widens  toward  its  bar,  so  that  on 
its  outer  crest  it  has  several  times  its  ordinary 
width,  while  its  depth  is  less  in  something  like  the 
same  proportion.  The  cause  of  this  change  seems 
to  be  the  following:  The  river  water  as  it  ap- 
proaches the  bar  is  somewhat  above  the  level  of  the 
Gulf,  and  so  tends  to  diverge,  the  stream  thus  be- 
coming thinner  and  wider.  This  thinning  and  w^id- 
ening  is  aided  by  the  greater  density  of  the  salt 
water,  which  makes  the  fresh  water  rise  over  it  on 
a  slope  that  is  steeper  as  the  velocity  of  the  river 
water  is  less.  This  thinned  sheet  of  water  forms 
its  own  banks  as  the  bar  moves  out  to  sea;  but,  as 
in  this  wide,  shallow  stream  the  friction  is  great 
near  the  banks,  deposits  begin  there,  the  stream  is 
narrowed  and  deepened,  and  in  time  that  part  of 
the  stream  obtains  the  form  already  assumed  by 
the  portion  above,  which  allows  the  water  to  pass 
with  less  resistance.  To-day,  while  there  are  but 
7  feet  of  water  on  the  outer  crest  of  the  South  Pass 
bar,  it  is  yet  only  about  12,000  feet  from  the  bar  to 
30  feet  of  water  above  the  bar,  and  it  follows,  if 
the  bar's  progress  into  the  Gulf  has  been  for  the 
last  one  hundred  and  twenty  years  the  same  as  for 
the  last  thirty-six  years  (about  100  feet  per  annum), 
that  one  hundred  and  twenty  years  ago  the  outer 
crest  of  the  South  Pass  bar  was  where  now  there 
is  a  deep  channel.  As  the  bars  move  out  to  sea. 
the  river  is,  then,  all  the  time  eroding  a  channel  of 
the  characteristic  deep-water  cross  section  behind 
and  through  them.    The  object  of  the  jetties  is  to 


aid  and  hasten  this  erosion.  If,  starting  from  a 
point  in  a  pass  above  this  bar,  where  there  are  now 
30  feet  of  water,  we  build  jetties  which  so  confine 
the  pass  that  it  shall  have  the  wadth  all  the  way 
to  deep  water  it  now^  has  at  the  starting  point,  we 
shall  be  helping  the  pass  to  assume  the  deep-water 
cross-section  it  would  ultimately  take,  and  by  aid- 
ing it,  if  necessary,  by  dredging,  should  be  able  to 
reduce  at  pleasure  the  time  required  for  the  pro- 
cess. 

*'This  plan  is  then  adopted  for  the  improvement 
of  a  natural  outlet,  namely,  to  begin  parallel  dikes 
at  the  banks  of  a  pass  where  there  are  now  30  feet 
of  water  in  the  middle  and  carry  them  over  the  bar 
to  30  feet  water  outside  (unless  the  depth  is  ob- 
tained before  the  dikes  have  reached  the  30-foot 
curve),  allowing  the  river  to  erode  the  bottom  be- 
tween the  dikes  till  the  waterway  between  them 
everywhere  has  the  same  cross  section  as  at  their 
beginning,  aiding  the  erosion  by  dredging  or  stir- 
ring if  it  is  not  rapid  enough  without. 

"The  Board  considered  the  question  of  limiting 
the  waterway  to  the  cross  section  of  30  feet  maxi- 
mum  depth  by  converging  jetties  on  the  bar,  and 
by  spur  dikes  in  the  Pass  above,  instead  of  by  paral- 
lel dikes.  In  view  of  the  lack  of  experience  in  such 
work  in  this  countr\%  and  of  the  danger  of  exces- 
sive scour  around  the  ends  of  spur  dikes,  it  was 
deemed  advisable  to  adopt  parallel  dikes  as  offer- 
ing fewer  contingencies  and  less  difficulty  of  con- 
struction. The  depth  of  30  feet  has  been  chosen 
in  order  that  some  time  may  elapse  before  the  bar, 
which  will  form  at  the  sea  end  of  the  jetties,  can 
have  less  than  25  feet  at  mean  low  water  upon  it, 
that  being  the  minimum  depth  which  it  is  desired 
to  maintain. 

'^Having  adopte<l  a  general  plan  for  the  improve- 
ment of  one  of  the  natural  outlets,  it  remains  to  fix 
on  that  one.  As  the  improvement  of  any  will  be 
costly,  but  one  should  be  improved,  and  that  should 
be  made  adequate  for  all  purposes. 

''The  passes  which  have  been  most  carefully  con- 
sidered are  the  South  and  Southwest. 

'Tn  comparing  these  passes,  it  is  seen  that  while 
the  average  width  of  the  body  of  the  South  Pass  is 
700  feet,  that  of  Southwest  Pass  is  about  1,400. 
The  greater  width  is  more  favorable  to  navigation; 
but,  in  the  opinion  of  the  board,  the  South  Pass, 
when  improved,  will  be  adequate  to  the  present 
and   prospective  wants  of  commerce.     The  esti- 
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mated  sum  required  for  the  construction  and  main- 
tenance of  the  works  for  the  improvement  of  the 
South  Pass  is  $7,942,110,  and  for  Southwest  Pass 
is  $16,053,124.  It  is  assumed  that  the  Southwest 
Pass  bar  advances  about  three  times  as  fast  as  tlie 
South  Pass  bar. 

**The  South  Pass  being  entirely  adequate,  the 
much  greater  cost  of  improving  the  larger  pass 
would  not,  in  the  opinion  of  the  Board,  be  war- 
ranted either  by  the  somewhat  greater  ease  of  en- 
tering it  in  storms  or  of  navigating  it  when  once 
inside.  The  former  is  12.9  miles  long,  the  latter 
being  18  miles,  and  is  lengthened  only  about  one- 
third  as  fast  as  the  latter. 

"The  cost  of  improving  Pass  a  Loutre  would 
also  be  far  greater  than  for  South  Pass,  without  ad- 
vantages sufficient  to  justify  the  increased  cost.  The 
South  Pass  has  the  advantage  that  the  works  for 
its  improvement,  which  would  require  at  least  two 
or  three  years  for  their  execution,  would  in  no  way 
interfere  with  commerce.  The  Board  is,  therefore, 
of  opinion  that  if  any  natural  outlet  is  improv^ed  it 
should  be  the  South  Pass. 

"The  South  Pass  of  the  Mississippi  is  12.9  miles 
long,  has  an  average  width  of  730  feet  and  a  mini- 
mum interior  channel  depth  of  29  feet.  It  is  11,900 
feet  from  the  30-foot  curve  inside  the  pass  across  the 
bar  to  30  feet  outside.  The  minimum  depth  on  the 
bar  is  7  feet.  It  discharges  at  its  mouth  about 
67,000  cubic  feet  of  water  per  second  and  about 
22,000,000  cubic  yards  of  sediment  in  suspension 
per  annum.  It  has  a  shoal  at  its  head,  with  a  mini- 
mum depth  on  it  in  channel  of  17  feet. 

"For  the  improvement  of  the  South  Pass  the 
Board  recommends  parallel  dikes  or  jetties  con- 
structed of  brush,  fascines,  and  stone,  in  the  same 
general  way  as  those  used  by  Mr.  Calend  at  the 
mouth  of  the  Maas. 

"These  dikes  should  begin  at  the  two  banks  of 
the  pass,  about  1,650  feet  below  the  South  Pass 
light-house,  where  the  river  has  a  width  of  nearly 
900  feet  and  a  maximum  depth  of  30  feet.  They 
should  nm  in  straight  lines  parallel  to  each  other 
in  the  direction  of  the  pass  to  where  the  water  is 
30  feet  deep  outside  of  the  bar,  provided  it  should 
be  necessary  to  carry  them  so  far  as  to  secure  30 
feet  depth.  The  dikes  for  the  first  7,100  feet  should 
be  10  feet  w^ide  on  top;  should  then  widen  gradually 
to  20  feet  in  a  further  distance  of  2^050  feet;  should 
then  gradually  widen  to  50  feet,  which  is  to  be  the 


width  in  30  feet  of  water.  At  present  this  last  length 
would  be  about  2,750  feet  and  the  total  length  of 
each  dike  11,900  feet.  The  first  7,100  feet  of  the 
dikes  to  have  side  slopes  of  two-thirds  (two  vertical 
to  three  horizontal),  the  rest  to  have  side  slopes 
of  one-fourth  down  to  15  feet  below  water,  and 
beneath  that  depth  slopes  of  one-half;  the  top  of 
the  dikes  to  be  rounded  and  paved,  the  crown  ris- 
ing to  high  water  of  spring  tides. 

"The  question  of  the  average  annual  expense  of 
prolonging  the  jetties  is  a  very  serious  one.  It 
depends  on  the  annual  advance  of  the  25-foot  curve, 
that  depth  being  required.  At  present  the  muddy 
water  issuing  from  the  South  Pass  spreads  out  in 
somewhat  of  a  fan  shape,  the  handle  of  the  fan  be- 
ing at  the  mouth  of  the  pass  and  the  ribs  several 
miles  in  length. 

"If  the  proposed  jetties  were  instantly  completed 
and  the  new  channel  scoured  out  essentially  the 
same  amount  of  sediment  would  be  spread  out  in 
fan  shape,  but,  from  the  greater  velocity  of  the  issu- 
ing water,  the  ribs  of  the  fan  would  be  longer  while 
the  handle  would  be  narrower.  More  of  the  sedi- 
ment would  at  first  be  deposited  far  out  in  the  Gulf 
than  before. 

"But  with  the  present  rate  of  advance  the  25-foot 
curve  one  hundred  and  twenty  years  ago  was  about 
12,000  feet  above  its  present  position,  and  if  the  vol- 
ume of  water  carried  by  the  pass  is  kept  the  same, 
neglecting  the  slight  difference  in  slope  of  the  Gulf 
bottom  outside  the  present  bar,  in  about  one  hun- 
dred and  twenty  years  a  new  end  for  the  pass  will 
probably  be  formed  of  the  same  general  shape  as 
the  lower  12,000  feet  of  the  present  pass.  It  makes 
little  difference,  in  the  whole  time  required  to  ac- 
complish the  work,  whether  the  same  volume  of 
water  flows  out  at  starting  over  the  present  shallow 
bar  or  from  between  two  dikes  which  force  the 
water  to  take  a  depth  of  30  feet.  In  an  average 
of  many  years  the  rate  of  progress  must  be  about 
the  same  as  now,  namely,  100  feet  per  annum,  the 
volume  of  water  being  kept  as  at  present,  and  it  is 
on  this  basis  that  the  average  annual  cost  of  exten- 
sion, namely,  $130,000,  has  been  computed. 

"It  has  already  been  stated  that  it  is  proposed  to 
obtain  a  depth  of  30  feet  between  the  jetties,  in 
order  that  some  years  may  elapse  before  the  shoal 
which  will  form  beyond  the  jetties  can  have  on  it 
less  than  the  required  depth  of  25  feet  in  the  chan- 
nel through  it.    There  are  no  precise  data  for  esti- 


162 


Riparian  Lands  of  the  Mississippi  River 


mating  this  period.  Going  seaward  from  the  upper 
end  of  the  proposed  dikes,  the  slope  of  the  bottom 
of  the  South  Pass  is  about  1-440.  This  slope  doubt- 
less depends  mainly  on  the  velocity  of  the  water 
flowing  through  it  and  on  the  lifting  of  the  fresh 
water  by  the  salt.  As  the  causes  remain  essentially 
the  same,  it  w^ould  seem  natural  that  the  new  end 
of  the  South  Pass  to  be  formed  bv  the  sediment 
passing  through  the  jetties  should  at  least  have  the 
same  bottom  slope.  If  this  assumption  were  true, 
the  bottom  would  at  last  shoal  from  30  to  25  feet 
in  a  distance  of  5  by  440=2,200  feet,  and  the  time 
required  would  be  about  twenty-two  years.  This 
time  would  be  shortened  bv  two  causes:  First, 
there  are  about  3,000,000  cubic  yards  of  material 
to  be  scoured  out  between  the  jetties,  thus  increas- 
ing the  general  bar  accretion  by  that  amount  and 
hastening  the  advance  of  the  pass.  As  the  scour 
would  be  distributed  over  several  years,  and  as  the 
South  Pass  carries  about  22,000,000  cubic  yards 
of  sediment  in  suspension  annually  to  the  Gulf,  the 
effect  of  this  3,000,000  yards  cannot  be  relatively 
large;  second:  at  and  below  the  point  where  it  is 
proposed  to  begin  the  jetties  the  river  velocity  now 
diminishes  very  slowly,  as  it  is  confined  by  a  slowly 
widening  channel,  while  w^hen  the  jetties  are  com- 
pleted and  the  channel  scoured  out  the  water  issu- 
ing from  them  will,  having  at  first  no  banks  to 
confine  it,  spread  out  more  rapidly,  thus,  perhaps, 
losing  velocity  more  rapidly  and  forming  a  steeper 
seaward  slope  on  the  bottom  than  now  exists  at  the 
upper  end  of  the  proposed  dikes. 

*This  steeper  slope  seaward  from  the  30  feet  of 
water  between  the  jetties  would  give  a  shoal  of  25 
feet  at  a  distance  of  less  than  2,200  feet,  and  in  a 
period  of  less  than  tv/enty-two  years.  The  period 
is  uncertain;  experience  alone  can  determine  the 
precise  time.  Different  estimates  made  by  this 
method,  and  others  by  different  members  of  the 
board,  vary  largely,  and  ten  years  have  been  as- 
sumed for  the  purpose  of  estimate.  In  ten  years, 
then,  it  is  assumed  that  the  jetties  will  have  to  be 
lengthened  i,000  feet.  As  shoals  will  have  formed 
at  the  ends  of  the  jetties,  it  has  also  been  assumed 
that  the  extension  will  be  in  water  averaging  15 
feet  in  depth. 

"It  has  been  stated  that  there  is  a  shoal  at  the 
head  of  South  Pass,  with  but  17  feet  of  water  on 
it.  At  present  this  shoal  is  scouring  out.  Should 
that  scouring  not  glv^  '\  depth  as  great  as  at  the 


shoalest  point  below  in  the  pass,  the  construction 
of  a  dike  to  deflect  more  water  into  it  would  become 
necessary.  Should  the  South  Pass  increase  much 
beyond  its  present  size,  it  might  become  necessary 
to  put  an  apron  on  the  bottom  and  sides  of  the  pass, 
near  its  head,  to  stop  that  increase." 

The  estimated  cost  of  the  jetties  at  South  Pass 
were,  for  construction,  $5,342,110,  and  $130,000 
per  annum  for  cost  of  extension,  etc.  For  South- 
west Pass  a  similar  estimate  was  made,  as  follows: 
First  cost  of  jetties,  $8,253,124;  annual  cost  of  ex- 
tension, $390,000. 

The  Board  felt  certain  that  the  required  depths 
could  be  secured  by  jetty  constructions,  and  recom- 
mended that  South  Pass  be  improved  in  this  man- 
ner, and  concludes  that  if  Congress  'adopts  this 
system  that  the  wliole  amount  should  be  appropri- 
ated at  once  or  in  some  way  be  made  available. 

Gen.  H.  G.  Wright  withheld  his  signature  for  the 
reason  that  he  did  not  believe  the  method  prom- 
ised an  adequate  and  permanent  channel,  which 
the  canal  project  did,  and  therefore  gave  his  prefer- 
ence to  the  latter  method. 

Soon  after  the  presentation  of  this  report  Mr. 
Eads  made  a  new  proposition  to  Congress  to  make 
a  channel  30  feet  deep  at  the  mouth  of  Southwest 
Pass  for  $8,000,000,  and  maintain  it  for  twenty 
years  for  an  annual  sum  of  $150,000,  a  first  pay- 
ment of  $500,000  to  be  made  when  a  depth  of  22 
feet  was  reached,  and  other  amounts  as  greater 
depths  were  reached  until  30  feet  was  reached, 
when  a  certain  sum  was  to  be  held  as  security  for 
maintenance,  one-half  to  be  paid  at  the  end  of  ten 
years,  the  other  at  the  end  of  the  twenty  years. 
The  complete  statement  is  not  repeated,  for  the 
reason  that  it  was  not  accepted. 

Gen.  A.  A.  Humphreys,  Chief  of  Engineers,  op- 
posed this  measure,  for  the  reasons,  mainly,  that 
the  improvement  would  not  be  permanent,  and  that 
the  rapid  advance  of  the  bar  would  render  its  main- 
tenance inordinately  expensive. 

Mr.  Eads's  able  presentation  of  his  case  before 
the  House  committee,  backed  by  the  favorable  re- 
port of  the  Board,  sufficed  to  withdraw  all  oppo- 
sition, practically,  in  the  House;  but  when  the  mat- 
ter went  to  the  Senate,  the  possibility  of  gaining 
the  same  results  at  South  Pass  at  far  less  cost  in- 
fluenced the  members  to  advise  iMr.  Eads  that  if 
he  would  not  agree  to  improve  the  smaller  pass  for 
$5,250,000,  with  the  same  guarantee,  and  agree  to 
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maintain  the  30-foot  depth  for  twenty  years  at 
$100,000  per  annum,  the  work  would  not  be  placed 
in  his  hands.  He  consented  to  this,  and  the  bill 
covering  the  conditions  of  the  work,  modified  as  to 
cost  and  location,  became  a  law  March  ;3,  1875. 

The  jetties  at  South  Pass  were  declared  finished 
in  July,  1879,  at  W'hich  time  the  payment  for  main- 
tenance began  to  run,  and  the  maintenance  of  the 
required  channel  has  been  complied  with,  with  the 
exception  of  about  five  hundred  days,  to  date,  when 
the  legal  channel  did  not  exist.  The  deficiencies 
have  been  distributed  between  the  ])ass  itself,  the 
jetty  channel,  and  the  channel  through  the  bar  in 
the  Gulf  in  advance  of  the  ends  of  the  jetties. 

The  channel  in  the  pass  proper  is  required  to 
have  a  navigable  depth  of  2G  feet  throughout,  from 
the  deep  water  of  the  main  river  to  the  beginning 
of  the  jetty  channel. 

The  jetty  channel  is  required  to  have  a  channel 
26  feet  deep  and  200  feet  wide,  with  a  central  depth 
of  30  feet  without  regard  to  width,  this  channel  to 
continue  to  the  deep  water  of  the  Gulf. 

Between  the  river  and  the  jetty  channel  the  pass 
has  filled  considerably  in  places,  the  tendency  ap- 
parently being  to  assume  an  uniform  cross  section 
and  slope.  Between  the  jetties  filling  has  occurred 
at  intervals;  but  the  channel  is  maintained  with 
reasonable  success  by  dredging.  Beyond  the  jet- 
ties a  bar  has  formed,  through  which  a  channel  is 
maintained  with  but  little  dredging  so  far.  A  chart 
showing  the  advance  of  the  difi'ereiit  curves  of 
depth  between  1879  and  189G  beyond  the  sea  ends 
of  the  South  Pass  jetties  is  attached. 

CONCLUSIONS 

Upon  examining  this  chart,  the  manner  of  the  re- 
forming of  the  bar  is  disclosed.  The  greater  por- 
tion of  the  sediment  ejected  by  the  pass  is  deposited 
to  the  westward.  The  20  and  30  foot  curves  ex- 
hibit this  in  a  marked  degree  in  the  immediate 
vicinity  of  the  jetty  ends.  The  40-foot  curve  seems 
to  be  less  affected  in  the  area  examined,  but  prob- 
ably inclines  shorew^ards  on  the  easterly  side  upon 
the  prolongation  of  the  line  shown.  The  r)0-foot 
curve  of  1896  probably  inclines  shorewards  on  the 
east,  like  the  40-foot,  but  all  the  curves  beyond  the 
40-foot  curve  of  1896  are  very  irregular,  though 
possessing  identical  features.  Three  distinct  val- 
leys are  indicated  as  penetrating  the  formation  in 
front  of  the  jetty  ends;  a  very  pronounced  one  to 
the  east,  a  second  similar  one  to  the  west,  and  one 


not  quite  so  pronounced  between  these.  Below  the 
40-foot  curve  of  1896  a  ridge  extends  as  far  as  the 
100-foot  curve,  and  probably  beyond.  This  ridge 
is  in  line  with  the  30-foot  channel  between  the  jet- 
ties, and  that  through  the  bar  to  the  eastw^ard  of 
the  axis.  The  ridge  to  the  west  of  this  is  not  so 
marked,  and  the  middle  vallev  mav  almost  be  dis- 
regarded  as  of  little  consequence  compared  w^itli 
the  very  pronounced  valleys  to  the  east  and  west  of 
it.  These  deep  valleys  have  their  center  lines  in- 
clined nearly  in  the  direction  of  the  prevailing  wind, 
and  are  due  to  wind  and  tidal  currents,  w-hich  op- 
pose the  issuing  stream  and  deflect  it  to  one  side  or 
the  other.  Between  these  valleys  the  important 
advance  of  the  bar  has  taken  place,  since  this  in- 
cluded area  is  in  front  of  the  jetty  entrance. 

The  shoal  which  has  formed  directlv  in  front  of 
the  entrance  is  the  outgrowth  of  several  conditions : 
First,  the  sediment  which  was  deflected  bv  the  cross 
current;  second,  the  finer  material  which  floated 
bevond  the  influence  of  the  river  current,  and  was 
returned  bv  the  action  of  the  wind  and  waves.  This 
shoal  is  having  more  and  more  influence  upon  the 
issuing  current,  and  tends  to  deflect  it  more  and 
more  into  the  face  of  the  prevailing  winds.  The 
ultimate  effect  will  be  to  cause  the  direct  interfer- 
ence of  the  cross  current  and  issuing  currents,  and 
a  consequently  more  rapid  deposition  of  the  ma- 
terial to  the  eastward  of  the  line  of  issue.  The 
speedy  restoration  of  normal  conditions  will  then 
result,  for  the  influence  of  the  jetties  will  no  longer 
prevail,  the  extension  of  the  bar  will  resemble  that 
before  the  improvement  was  undertaken.  The  ma- 
terial to  the  eastward  of  the  jetties  will  be  far  less 
than  that  to  the  wxstw^ard,  however,  and  when  the 
extension  of  the  jetties  to  meet  the  new  conditions 
becomes  necessary,  the  east  jetty  will  not  have  the 
width  of  foundation  to  insure  its  permanence  for 
any  considerable  length  of  time. 

The  issue  of  the  water  from  the  opening  between 
the  jetty  ends  shows  that  the  force  of  the  current 
is  sufficient  under  present  conditions  to  not  only 
carry  the  sediment  some  distance  in  advance  of 
the  jetties,  but  to  excavate  a  basin  of  considerably 
greater  depth  than  that  in  the  channel  between  the 
jetties.  The  force  of  flow  is  therefore  sufficient  to 
drive  the  salt  water  from  in  front  of  the  entrance 
and  hold  it  in  abeyance  for  the  greater  part  of  the 
time  that  the  issuing  current  is  charged  with  a  ma- 
terial amount  of  sediment,  and  during  low^  river, 
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when  there  is  no  sediment  in  suspension,  the  ebb 
tide  is  sufficiently  strong  to  maintain  this  small 
basin  and  the  channel  through  the  bar,  the  shoaling 
effect  of  the  tidal  current  being  greater  between 
the  jetties  than  outside. 

Unless  the  sediment  borne  to  the  mouth  of  the 
jetties  could  be  entirely  eliminated,  it  is  folly  to 
imagine  that  such  a  system  of  improvement  can 
give  permanent  results,  and  although  the  prolonga- 
tion of  the  jetties  may  not  be  required,  and,  indeed, 
be  impossible  for  some  time,  there  surely  comes  a 
time  when  prolongation  must  take  place,  and  this 
extension  will  be  both  expensive  and  difficult. 

The  prolongation  will  have  to  be  made  on  the 
narrow  ridge  directly  in  front  of  the  jetties,  where 
the  shoaling  is  greatest  and  the  duration  of  the 
beneficial  results  the  least,  or  a  lateral  course  must 
be  pursued  with  far  less  promises  of  durability.  The 
system  itself  is  incapable  of  being  made  to  endure 
for  all  time,  but  must,  in  the  natural  order  of  things, 
come  to  a  positive  end  and  be  abandoned. 

The  principles  of  bar  formation  are  practically  as 
stated  by  Humphreys  and  Abbot,  so  long  as  the 
natural  conditions  exist.  The  bar  advance  is  ex- 
plained and  the  theory  is  sufficiently  exact  to  meet 
the  situation,  but  when  the  natural  conditions  are 
disturbed  by  the  construction  of  confining  jetties 
the  advance  of  the  bar  is  not  made  in  exactly  the 
same  manner,  since  the  issuing  water  has  sufficient 
force  to  carry  the  material  some  distance  into  the 
sea,  where  the  deposit  takes  place  in  deep  water 
and  where  the  re-formation  of  the  natural  bars  com- 
mence and  grow,  until  the  conditions  in  advance 
have  been  restored,  and  the  lateral  areas  built  up  so 
as  to  form  natural  banks  or  shoals,  and  so  bring 
about  a  restoration  of  natural  conditions. 

The  natural  rate  of  advance  of  the  bar  gives  an 
approximation  of  the  time  which  may  be  estimated 
to  elapse  from  the  time  when  the  jetties  are  com- 
pleted to  the  time  when  the  bar  will  have  re-formed, 
or  to  the  time  when  the  further  extension  of  the 
jetties  will  be  necessary,  supposing  the  conditions 
at  the  Head  of  the  Passes  to  continue  favorable. 

At  South  Pass  the  depth  of  channel  required  is 
30  feet  at  flood  tide.  The  30-foot  curve  has  ad- 
vanced between  1S70  and  1800  a  distance  of  about 
700  feet.  Measured  on  a  line  from  the  most  ad- 
vanced point  of  the  curve  of  1879,  and  parallel  with 
the  present  30-foot  channel  through  the  bar  to  the 
westward    of   this,    the    advance    has    been    much 


greater.  On  the  prolongation  of  this  line,  where  the 
advance  of  the  40-foot  curve  has  been  the  least,  the 
advance  of  the  40-foot  curve  has  been  900  feet,  and 
practically  occupies  the  position  of  the  earlier  50- 
foot  curve.  Beyond  the  40-foot  curve  the  advance 
of  the  other  curves  have  been  far  greater,  the  60- 
foot  curve  of  1896  coinciding  with  the  80-foot  curve 
of  1879. 

The  distance' between  the  30-foot  curve  outside 
the  natural  mouth  and  40-foot  curve  before  the 
jetties  were  built  was  1,600  feet,  or  a  slope  between 
of  1-160,  and  between  the  40-foot  and  50-foot 
curves  the  slope  was  1-20.  At  present  the  slope 
between  the  30  and  40  foot  curves  is  1-90,  or  much 
steeper,  and  between  the  40-foot  and  50-foot,  meas- 
ured on  the  same  line  to  the  nearest  p)oint  of  50-foot 
curve,  about  the  same  slope  (1-90),  much  flatter. 

Before  improvement,  the  distance  from  the  inside 
30-foot  curve  of  depth  to  the  20-foot  curve  of  depth 
was  about  2,900  feet.  The  end  of  the  30-foot  chan- 
nel was  well  inside  of  the  protection  of  the  natural 
banks;  but  measuring  off  the  2,900  feet  from  the 
ends  of  the  jetties,  in  the  direction  heretofore  used, 
the  end  of  this  measurement  would  fall  about  mid- 
way between  the  most  advanced  and  least  advanced 
positions  of  the  present  40-foot  curve  of  depth  in 
the  Gulf,  as  the  filling  at  this  locality  has  been  about 
0.6  of  a  foot  a  year.  If  this  rate  was  to  continue, 
the  40-foot  depth  would  have  shoaled  to  20  feet 

about  the  year  1929. 

Originally  the  distance  between  the  30-foot  curve 
inside  and  the  same  curve  outside  was  12,300  feet. 
In  1896,  from  the  ends  of  the  jetties  to  the  outside 
of  the  30-foot  curve,  ignoring  the  channel  through 
the  bar,  which  has  failed,  at  times,  to  maintain  the 
30-foot  depth,  the  distance  is  only  about  1,600 
feet. 

The  plateau  which  supports  the  bar,  which  has 
less  than  30  feet  of  water  over  it,  is  very  large, 
and  is  approximately  without  limits  on  the  eastern 
side.  So  long  as  this  condition  prevails  the  growth 
of  the  bar  in  height  will  be  retarded,  but  this  con- 
dition will  be  greatly  changed  when  the  bank  on 
the  west  has  extended  a  little  farther.  It  is  reason- 
able to  expect  that  when  the  20-foot  contour  shall 
have  reached  the  present  50-foot  contour's  position 
the  bar  will  have  considerably  less  than  30  feet  of 
water  over  it,  or  through  it.  At  the  present  ad- 
vance of  this  20-foot  contour  the  50-foot  contour 
will  be  reached,  in  all  probability,  by  1913;  at  the 
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present  time  the  30  aiid  40  foot  curves  approach 
each  other  closely  on  the  west  side.  On  the  east 
side  the  approach  is  not  so  near.  The  30-foot  about 
coincides  with  the  40-foot  contour  of  1870,  while 
on  the  wxst  side  the  20-foot  contour  coincides  with 
the  40-foot  of  1879  (later  survey  shows  it  has  nearly 
reached  the  40-foot),  or  the  20-foot  (of  189G)  con- 
tour advances  much  more  rapidly  than  the  30-foot 
on  the  east.  Unless  the  basin  in  front  of  the  jetties 
enlarges  much  more  rapidly  than  it  does,  the  bar 
will  be  so  broad  that  it  will  be  impossible  to  main- 
tain through  it  with  a  reasonable  amount  of  dredg- 
ing a  channel  of  30  feet,  and  it  is  doubtful  if  this 
channel  could  be  maintained  uninterruptedly  at  25 
feet  for  any  length  of  time. 

Under  the  very  best  of  conditions,  the  life  of  the 
30-foot  channel,  created  and  maintained  by  jetties 
and  dredging,  will  not  last  at  South  Pass  beyond 
1913,  or  say  for  thirty-four  years  from  completion, 
although  the  restoration  of  the  bar  to  its  natural 
condition  would  require  one  hundred  years  or  a 
greater  period. 

The  situation  at  Southwest  Pass  is  not  so  favor- 
able as  at  South  Pass,  so  far  as  the  transverse  cur- 
rent is  concerned,  the  current  being  comparatively 
weaker  at  this  place,  the  advance  of  the  bar  appear- 
ing to  be  very  symmetrical  with  the  axis  of  the 
pass. 

The  advance  of  the  bar  between  the  time  of  the 
survey  of  this  pass  by  the  Coast  Survey  of  1807  and 
the  present  survey  is  shown  on  the  accompanying 
chart.  This  covers  a  period  of  thirty-one  years,  and 
the  annual  advance  for  this  whole  time  is  at  the 
rate  of  251  feet  a  year.  To  maintain  this  advance, 
it  would  require,  to  fill  up  the  areas  in  advance  and 
on  either  hand,  the  annual  deposit  of  about  32,- 
000,000  cubic  yards  of  material,  sufficient,  if  it  were 
piled  on  the  square  upon  which  the  Capitol  at 
Washington  stands  (a  square  which  is  about  1,650 
feet  by  1,400  feet),  to  raise  the  level  of  the  ground 
several  feet  above  the  top  of  the  statue  on  the  top  of 
the  Capitol  dome. 

The  rate  of  advance  of  the  bar  has  undergone 
considerable  variations  at  different  epochs,  as 
shown  in  Mr.  Ockerson's  report.  In  the  interval 
between  1838  and  1857  the  advance  was  239  feet 
per  annum.  In  that  between  1857  and  1873  it  was 
401  feet  per  annum,  and  between  1873  and  1898 
it  shows  but  176  feet  advance  per  annum.  The 
interval  previously  alluded  to  covers  part  of  the 


time  when  the  bar  had  its  most  rapid  advance  and 
is,  therefore,  considerably  greater  than  the  present. 
There  is  a  very  material  falling  off  in  the  advance 
of  the  bar  since  the  survey  of  1873.  If  the  quantity 
of  material  transported  is  proportioned  to  the  vol- 
ume of  water,  it  would  appear  that  the  volume  of 
discharge  had  materially  diminished.  In  1873,  at 
flood  tide,  the  discharge  was  stated  to  be  408,000 
cubic  feet  per  second.  Mr.  Ockerson's  observations 
give  370,000  cubic  feet  as  the  discharge,  when  the 
river  was  at  something  less  than  a  high-water  stage, 
probably  what  might  be  called  a  mean  high-water 
stage,  and  for  such  a  stage  the  discharge  is  stated 
to  have  been,  in  1873,  340,000  cubic  feet. 

The  exact  data  relative  to  the  stage  of  the  river 
corresponding  to  the  mean  high  water  is  not  stated. 
It  may  be  inferred  that  the  discharge  of  Southwest 
Pass  has  not  diminished  materially  since  1873,  or 
sufficiently  to  account  for  the  decrease  in  the  rate 
of  advance  in  the  bar  since  then.  It  is  possible  that 
the  character  of  the  material  brought  to  the  bar 
has  undergone  some  changes  in  recent  years,  and 
the  heavier  material  which  forms  the  bar  proper 
may  have  diminished,  and  the  lighter  material  held 
in  suspension  increased.  (The  rapid  advance  of  the 
60  and  70  foot  contours  of  depth  at  South  Pass 
would  indicate  some  such  change.)  There  may 
also  have  been  some  deflection  of  the  heavier  ma- 
terial at  the  head,  owing  to  the  sill  sunk  across  the 
pass  by  Mr.  Eads.  The  advance  of  the  bar  into 
the  Gulf,  since  greater  depths  must  be  filled  in,  will 
account  for  some  of  the  loss,  but  there  certainly 
remains  a  considerable  loss  of  bar-building  material 
that  is  unaccounted  for. 

During  the  times  the  bar  was  advancing  rapidly, 
the  depth  of  water  on  the  crest  of  the  bar.  was 
the  greatest.  This  would  appear  to  indicate  a  loss 
of  velocity  which,  since  the  discharge  at  the  head 
of  the  pass  seems  to  be  unchanged,  could  only  oc- 
cur through  the  increased  discharge  of  the  lateral 
openings  above  the  mouth. 

The  slope  of  the  pass  varies  from  2  feet  at  high 
water  to  0.()  foot  at  low  water.  At  high  water  the 
slope  is  very  steep  from  the  head  to  about  one- 
fourth  the  wav  down,  where  some  irregularities  oc- 
cur.  From  below  this  point  to  the  Pilot  Station 
Bavou  the  slope  is  more  moderate,  but  is  adequate 
to  give  sufficient  velocity  of  flow  to  the  water  to 
enable  it  to  maintain  a  very  deep  channel.  Be- 
tween the  last  station  inside  the  banks  to  Stake 
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Island  the  slope  is  much  steeper  than  the  section 
just  above.  As  this  last  section  is  where  the  ex- 
pansion of  channel  occurs,  this  sharp  descent  is  to 
be  expected.  If  the  slope  can  be  equalized  through- 
out the  entire  length  of  the  pass,  from  head  to 
crest  of  bar,  it  seems  that  it  would  be  sufficient  to 
maintain  a  satisfactory  current  to  deepen  the  chan- 
nel across  the  bar  to  as  much  as  is  desired.  To 
accomplish  this  the  pass  will  have  to  be  leveed  and 
all  lateral  openings  closed. 

The  principal  object  to  be  gained  in  constructing 
the  levees  and  jetties  is  to  secure,  if  possible,  a 
channel  from  end  to  end  of  the  pass,  which  shall 
have,  as  nearly  as  possible,  an  uniform  capacity  for 


discharge,  and  be  as  free  as  possible  from  bends 
throughout. 

As  the  prolongation  of  the  jetties  will  in  time  be 
necessary,  the  durability  of  the  constructions  must 
be  such  that  no  reconstruction  will  be  necessary, 
but  the  work  must  be  capable  of  extension,  with- 
out unnecessary  expense  for  preparation. 

Although  the  pass  is  longer  and  the  discharge  of 
sediment  greater  than  at  South  Pass  (it  is  not 
deemed  profitable  to  look  further  for  an  example), 
it  is  beheved  that  the  deeper  channel  can  be  main- 
tained with  a  reasonable  amount  of  dredging  for  at 
least  thirty  years,  and  that  the  extension  of  the 
jetties  will  not  be  positively  demanded  until  some 
time  later. 


"CLEARED  THE  PASSES  AND  SOUTHWARD  BOU: 
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DEEP  WATER  AT  MOUTH  OF  THE  MISSISSIPPI   RIVER 

Statement  to  the  Committee  on  Rivers  and  Harbors  of  the  U.  S.  House  of  Representatives 


By  STUYVESANT  FISH 
President  of  the  Illinois  Central  Railroad  Company,  March  6th,  1900 


Mr.  Chairmafi  and  Gentlemen  of  the  Committee : 

May  I  be  permitted  to  invite  your  attention  to 
the  channels  through  which  the  foreign  commerce 
of  the  United  States  flowed  in  the  period  immedi- 
ately preceding  the  Civil  War,  before  natural  con- 
ditions had  been  disturbed  by  civil  strife,  by  subse- 
quent misgovernment  in  the  Southern  States,  and 
by  the  welding  together  of  what  are  now  known  as 
tne  great  East  and  West  Trunk  Line  Railways? 
With  these  facts  before  us,  we  will  then  contrast 
present  conditions,  and  leave  to  you  and  to  Con- 
gress the  task  of  so  legislating  as  to  restore  the 
natural  conditions  of  fair  and  free  competition  be- 
tween the  several  ports  of  our  common  and  united 
country. 

Without  claiming  that  the  specific  provision  of 
the  Constitution  (Art.  I,  Sec.  9),  forbidding  the 
giving  of  preferences  to  the  ports  of  one  State 
over  those  of  another,  requires  this  to  be  done,  I 
do  claim  that  the  spirit  of  that  instrument,  and 
common  sense  and  common  justice  alike,  demand 
that  the  mouth  of  the  Mississippi  river  be  now 
made  and  kept  navigable  by  any  ships  which  do,  or 
may,  enter  any  of  the  ports  of  the  United  States. 

EXPORTS   UNDER   NATURAL   CONDITIONS. 

In  two  of  the  three  years  immediately  preceding 
the  Civil  War  the  domestic  exports  through  New 
Orleans  exceeded  those  through  New  York  in 
value. 

In  the  five  years  ended  June  30,  1860,  the  do- 
mestic exports  through  New  Orleans  increased  not 
only  in  a  greater  ratio,  but  to  a  greater  extent  than 
did  those  through  New  York. 

In  those  five  years  New  Orleans  had  28.38  per 
cent  of  the  export  trade  of  the  United  States;  New 
York,  30.95  per  cent;  Boston,  5.60;  Philadelphia, 
1.83;  Baltimore,  3.15;  San  Francisco,  3.27.  All 
other  ports,  26.82  per  cent. 

The  value  of  the  exports  through  New  Orleans 
was   not  swelled   by   abnormal   prices   of  cotton. 


which  ranged,  in  1858,  from  8^  to  12f  cents,  in 
1859  from  10§  to  12f ,  in  1860  from  9i  to  12.  The 
present  price  of  the  same  article,  middling  cotton, 
at  the  same  place.  New  Orleans,  is  9^  cents  per 
pound. 

IMPORTS    UNDER    NATURAL   CONDITIONS. 

In  each  of  the  five  years,  1856  to  1860,  inclusive. 
New  Orleans  imported  a  greater  value  of  foreign 
merchandise  than  either  Philadelphia,  Baltimore  or 
San  Francisco. 

Throughout  those  five  years  New  Orleans  im- 
ported 6.17  i>er  cent  in  value  of  the  foreign  goods 
brought  into  the  United  States,  against  5.69  im- 
ported through  Baltimore  and  San  Francisco  taken 
together,  and  4.61  per  cent  through  Philadelphia, 
while  New  York  then  had  62.71  per  cent,  and  all 
the  other  ports  20.82  per  cent  thereof. 

CONTRAST. 

Let  us  now  look  into  the  flow  of  our  national 
commerce  under  the  artificial  conditions  since 
created,  and  particularly  into  the  figures  for  the 
past  five  years. 

The  reports  of  the  United  States  Bureau  of  Com- 
merce and  Navigation  show  that,  during  the  year 
ended  June  30,  1862,  there  were  neither  exports 
nor  imports  through  New  Orleans,  and  that,  in 
the  four  years  from  July  1,  1861,  to  June  30.  1865, 
her  total  foreign  commerce,  including  both  exports 
and  imports,  amounted  to  only  $17,831,005.  This 
as  against  a  like  commerce  in  the  single  year  1860 
of  $130,735,353.  The  ravages  of  the  Civil  War 
so  effectually  crippled  the  trade  of  New  Orleans 
that,  in  the  succeeding  years  of  internal  peace  and 
prosperity,  those  figures  of  1860  w'ere  never  ex- 
ceeded until  1892,  and  have  not  since  been  equaled. 

I  have  in  vain  tried  to  get  figures  for  the  year 
ended  June  30,  1899,  and  must  be  content  with 
those  for  1898. 

The  following  table  contrasts  the  conditions  pre- 
vailing for  five  years  before  the  Civil  War  with 
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those  of  the  past  five  years.  It  shows  that,  not- 
withstanding the  enormous  growth  of  the  Middle 
West  in  the  intervening  thirty-eight  years,  New 
Orleans  alone,  of  all  the  ports  in  the  United  States, 
has  lost  in  the  value  of  her  exports,  and  that  her 
share  of  the  foreign  imports  has  dwindled  down 
to  less  than  one-fiftieth  (1.85  per  cent)  of  the  value 
of  those  of  the  United  States. 

COMPARATIVE  STATEMENT  OF  FOREIGN 

COMMERCE 

For  the  five  years  1856  to  1860,  inclusive,  under 

natural  conditions,  and  for  the  four  years  1894  to 

1898y  inclusive,  under  changed  conditions. 


DOMESTIC  EXPORTS. 

5  Years  ended 
June  30,  i860 

1 
S  Years  ended 

June  30,  1898        1 

1 

Changes  in 
Per  Cent 
OF  Total 

PORTS. 

Average 
yearly 
value 

Per 

cent  of 

Total 

30.95 
5.60 
1.83 

31.S 
2838 

3.27 
26.82 

Average 
yearly 

value 

1 

Per     I 

cent  of  1 
total    1 

1 

Increase 

in 

per  cents 

Decrease 

in 

per  cents 

New  York 

$102,257,675 
18,613.657 
6,059,011 
10.403.907 
93.817.338 
10,808,085 
88,622,993 

i.lW.811  8q2       ai    K1 

12.57 
3.49 
2.30 

4.63 

20.01 

•43 

1   341 

Boston •••••. 

96,051,735 
43.581.218 
82,223,787 
88,432.371 
39.051,660 

247.270,731 

9.09 

413            1 

8.37 

3.70 

23.41 

Philadelphia 

Baltimore 

New  Orleans 

San  Francisco 

AH  other  i>ort8 

Total,  U.  S $330,482,666 

100. 

$1,056,423,394  |IOO.         1 

FOREIGN  IMPORTS. 


New  York 

Boston    

Philadelphia. .. 

Balf  imore 

New  Orleans  .. 
San  Francisco. 
All  other  ports. 


$208,080,149 
41.395.022 
15.294.205 

9.625,993 
20,486,416 

9.227,692 
27,606,116 


Total,  U.  S l$3Ji.8i5.533 


62.71 

12.50 

4.61 

a. 00 

6.17 

2.79 
8.32 


100. 


$516,265,606  I  64.21 

68,594t782  I  8.54 

45.324.561  I  5.64 

11,607,868  I  1.46 

14.832.375!  1.85 

49.329.5451  6.14 

97.839.303  1  12.17 


1803,794.130  !ioo. 


1.50 
1.03 

3.36 
3-85 


3.96 

X.45 
4.32 


The  figures  as  to  exports  and  imports,  referred 
to  above,  are  more  fully  set  forth  in  the  tables  ''A" 
and  **B,''  submitted  herewith  in  manuscript,  but 
not  printed. 

The  population  of  the  United  States  was : 

In  1860 31,443,321 

In  1890 62,622,250 


Increase 31,178,929  or  99.16  per  cent 

The  population  of  the  States  bordering  immedi- 
ately on  the  east  bank  of  the  Mississippi  river 
(Wisconsin,  Illinois,  Kentucky,  Tennessee,  Mis- 
sissippi and  Lx)uisiana),  and  the  States  and  Terri- 
tories west  thereof,  was: 

In   1860 10,081,097 

In  1890 26,891,249 


Increase 16,810,152  or  166.75  per  cent 

The  population  of  the  States  east  of  those  bor- 
dering immediately  on  the  east  bank  of  the  Mis- 
sissippi river  (Maine,  New  Hampshire,  Vermont, 


Massachusetts,  Rhode  Island,  Connecticut,  New 
York,  New  Jersey,  Pennsylvania,  Maryland,  Dis- 
trict of  Columbia,  Delaware,  Virginia,  including 
West  Virginia,  North  Carolina,  South  Carolina^ 
Georgia,  Florida,  Alabama,  Ohio,  Indiana  and  Mich- 
igan) was: 

In  1860 21,362,224 

In  1890 35,731,001 


Increase 14,368,777  or  67.26  per  cent 

Or,  to  put  it  in  another  way,  of  the  31,178,929 
increase  in  the  United  States,  16,810,152,  more 
than  one-half  (53.92  per  cent)  has  taken  place  on, 
and  west  of,  the  Mississippi,  and  14,368,777,  or 
46.08  per  cent  thereof,  has  taken  place  east  of  the 
States  bordering  on  that  river. 

The  wealth  of  the  United  States  was : 

In    1860 $16,159,616,068 

In    1890 65,037,091,197 


Increase    $48,877,475,129  or  302.47  per  cent 

That  in  the  States  on,  and  west  of,  the  Mississippi 

river,  was: 

In    1860 $  5,209,502,149 

In    1890 29,704,269,881 


Increase    $24,494,767,732  or  470.19  per  cent 

That  in  the  States  east  of  those  bordering  on  the 

east  bank  of  the  river,  w' as : 

In    1860 $10,950,113,919 

In    1890 35,332,821,316 


Increase    $24,382,707,397  or  222.67  per  cent 

The  Census  of  1900  will  doubtless  show  still 
greater  gains  in  the  West. 

Obviously,  the  loss  to  the  Nation  of  foreign  com- 
merce through  New^  Orleans  was  not  due  to  a 
diminution  in  the  population  or  in  the  wealth  of 
the  territory  naturally  tributary  to  that  port. 

That  the  domestic  exports  through  New  Orleans 
in  recent  years  have  been  large,  and  are  rapidly 
growing,  is  due  to  three  causes : 

I. — The   geographical   position   of   New   Or- 
leans. 

II. — The  exceptional  facilities  afforded  by  the 
railroads  radiating  thence  in  various  di- 
rections for  reaching  all  parts  of  the 
interior. 

III. — The  relative  cheapness  of  real  estate  in 
New  Orleans  as  compared  with  the 
cities  on  the  Atlantic  Seaboard. 
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I. 

The  short  rail  distances  from  some  of  the  in- 
terior grain  markets  and  packing  house  centres  to 
New  York  and  to  New  Orleans,  are : 


Chicago,  111 

Duluth,  Minn 

Minneapolis,  Minn 

St.  Paulj  Minn 

Sioux  City,  la 

Omaha,  Neb 

Dubuque,  la 

St.  Louis,  Mo 

Peoria,  111 

Cairo,  111 

Evansville,  Ind 

Louisville,  Ky 

Nashville,  Tenn. .. 

Denver,  Col 

Kansas  City,  Mo. .. 


To 
Nkw  York. 


Miles. 


91a 

1,390 
».332 

1.321 

i,4M 

1,40a 

1.079 
1,058 
1,006 
1,089 

989 
867 

939 
1,93a 
1.335 


To 
New  Orbeans 


Miles. 


9ta 
1,337 
1.279 
i,a68 

1,258 

1,070 

988 

695 
860 

554 

708 

746 

557 

1,356 

878 


Saving  to 
New  Orleans. 


Miles. 


o 

53 

53 

53 

164 

332 

91 

363 

146 

535 
a8i 

121 

38a 
576 
457 


From  data  compiled  in  connection  with  the  Cen- 
sus of  1890  we  can  determine  where  the  following 
important  centres  in  the  United  States,  exclusive 
of  Alaska,  then  were : 

The  centre  of  area  is  in  Smith  county,  in  north- 
ern Kansas,  some  200  miles  west  of  the  Missouri 
river,   in  west  longitude  98°  50'. 

The  centre  of  wheat  production  then  was  in 
the  western  part  of  Hancock  county,  Illinois,  in 
longitude  91"^  29',  and  not  far  from  Keokuk,  in 
Iowa. 

The  centre  of  corn  production  then  was  in  Lewis 
county,  Missouri,  in  longitude  91°  37'. 

The  centre  of  population  then  was  in  the  south- 
ern part  of  Decatur  county,  Indiana,  in  longitude 
85°  33'. 

The  centre  of  manufactures  then  was  some  miles 
south  of  President  McKinley's  home.  Canton, 
Ohio,  in  longitude  81°  34'. 

Except  the  centre  of  area,  on  which  our  recent 
acquisitions  may  or  may  not  be  considered  as  hav- 
ing any  effect,  each  of  the  other  centres  may  be 
broadly  said  to  be  moving  westward  at  the  rate  of 
about  50  miles  in  ten  years. 

A  glance  at  the  map  will  show  that  every  one  of 
these  centres  is  within  the  area  drained  by  the  Mis- 
sissippi river,  excepting  possibly  the  centre  of 
manufactures.  But  this  point,  although  very  close 
to  the  northern  rim  of  the  watershed,  lies  150  miles 
west  of  the  main  ridge  of  the  Alleghany  Mountains. 

Each  of  these  centres  lies  close  to  the  40th  degree 
of  north  latitude. 

New  Orleans  is  in  longitude  89°  58'  and  in 
latitude  30°  1'. 


Is  it  not  natural  that  the  products  of  the  valley 
should  go  10  degrees  down  hill  to  the  gulf,  instead 
of  going  15  degrees  over  the  mountains  to  the 
Atlantic? 

You,  gentlemen  in  Congress,  are  legislating  for 
the  whole  country  and  for  the  future,  and  must  not 
neglect  the  constant  movement  westward. 

Tlie  figures  given  above  are  those  taken  for  the 
Census  of  1890,  touching  the  crops  raised  eleven 
years  ago  in  1889,  and  relate  to  wheat  and  corn 
alone.  A  valued  friend  of  mine  in  one  of  the  de- 
partments here  in  Washington,  to  whom  I  am 
indebted  for  much  of  the  foregoing,  writes  me: 

"I  have  also  had  a  rough  calculation  made  con- 
cerning the  entire  cereal  production.  Assuming 
the  equality  of  a  bushel  of  each  cereal,  and  consid- 
ering Louisiana  and  Minnesota  as  located  entirely 
west  of  the  Mississippi  river,  I  find  that  the  pro- 
duction of  cereals  west  of  the  Mississippi  in  1889 
was  1,815,635,871  bushels,  and  that  east  of  the 
Mississippi  was  1,703,181,033  bushels.  In  other 
words,  the  production  west  of  the  Mississippi  ex- 
ceeded half  of  the  total  product  of  the  United  States 
by  about  fifty-six  and  one-half  million  bushels. 
This  does  not  prove  that  the  centre  of  cereal  pro- 
duction lies  west  of  the  Mississippi  river,  though 
it  seems  to  raise  a  presumption  on  that  side." 

II. 

As  to  the  exceptional  facilities  afforded  to  New 
Orleans  by  her  railroads,  permit  me  to  quote  from 
what  I  said  last  October  to  the  Industrial  Com- 
mission : 

^^Terminating  in  New  Orleans  and  radiating 
therefrom  into  the  interior  in  all  directions  are  six 
great  railroads: 

1.  The  Southern  Pacific,  operating.     7,614  miles 

and  extending  through  Louis- 
iana, Texas,  New  Mexico, 
Arizona  and  California  to 
Portland,  Oregon,  as  well  as 
through  Nevada  and  Utah  to 
Ogden,  with  branches  reach- 
ing into  the  Indian  Territory 
and  the  Republic  of  Mexico. 

2.  The  so-called  Queen  &  Crescent 

Route,  operating 1,155  miles 

in  Louisiana,  Mississippi,  Ala- 
bama, Tennessee  and  Ken- 
tucky, and  reaching  Cincin- 
nati, O. 


Past— Present— Prospective 
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6. 


The  Louisville  &  Nashville  R.  R., 
operating,   in   its 

own  name •  2,988  miles, 

and  controlling, 
through  an  own- 
ership of  stock, 
the  Nashville, 
Chattanooga  & 
St.  Louis  R.  R., 
which  operates .  .    1,189  miles. 


Making  together 

The  Hnes  of  these  two  com- 
panies lie  in  Louisiana,  Missis- 
sippi, Alabama,  Florida,  Ten- 
nessee, Georgia,  Kentucky,  Il- 
linois, and  reach  St.  Louis  on 
the  West,  Cincinnati  on  the 
Northwest,  as  \vell  as  all  the 
lower  crossings  of  the  Ohio 
River,  except  Cairo. 
The  Texas  &  Pacific  Railway, 
operating    in    Louisiana    and 

Texas 

While  this  railway  is  affili- 
ated with  the  so-called  Gould 
System  of  Railroads  which 
comprise  in  all  9,000  miles, 
reaching  through  Arkansas, 
Indian  Territory,  Missouri, 
Kansas,  Colorado,  and  Ne- 
braska to  Denver,  Omaha, 
Kansas  City  and  St.  Louis, 
only  the  mileage  actually  con- 
trolled by  the  corporation  ope- 
rating in  New  Orleans,  the 
Texas  &  Pacific  Railway  Com- 
pany, is  considered  in  this  con- 
nection. 

The  Yazoo  &  Mississippi  Valley 
R.  R.,  operating  in  Louisiana, 
Mississippi,  Arkansas  and  Ten- 
nessee   

The  Illinois  Central  R.  R.,  oper- 
ating in  Louisiana,  Mississippi, 
Alabama,  Tennessee,  Ken- 
tucky, Illinois,  Indiana,  Wis- 
consin, Iowa,  Minnesota  and 
South    Dakota 


1,492  miles 


Railroad   mileage   tributary 

to  New  Orleans 19,434  miles 


No  other  port  in  the  United  States  is  served  by 
railroads  reaching,  under  single  managements,  so 
far  and  in  such  varied  directions  into  the  interior 
of  the  continent." 

The  mileage  here  given  has  been  brought  down 
to  date,  and  exceeds  ^hat  stated  in  October  by 
348  miles. 

III. 

It  is  universally  admitted  that,  in  these  days  of 
low  freights  by  rail,  the  terminal  expenses  are  an 
4,177  miles  important,  if  not  a  controlling,  factor  in  the  com- 
petition of  rival  ports.  The  assessed  value  of  all 
the  real  estate  in  New  York  (Greater  New  York) 
is  $2,932,445,464,  the  area  of  the  city  is  307.34 
square  miles,  the  assessment  per  acre  $14,908. 

The  assessed  value  of  all  the  real  estate  in  New 
Orleans  is  $103,000,000,  the  area  of  the  city  is  228 
square  miles,  the  assessment  per  acre  $706. 

That  is  to  say,  the  average  of  the  assessed  value 
per  acre  of  all  the  land  in  New  York  is  more  than 
twenty-one  times  as  great  as  in  New  Orleans. 

It  is  within  my  knowledge  that  assessments  in 
New  Orleans  generally  approach  to,  and  often 
exceed,  the  actual  selling  value,  and  that,  in  New 
York,  they  are  generally  about  60  per  cent  thereof, 
and  often  less. 

The  transfer  to  ships  of  freights,  especiclly  the 
bulkier  articles  of  export,  grain,  cotton,  lumber 
and  the  like,  require  the  use  of  large  and  ever-in- 
creasing areas  of  land  in  close  proximity  to  navi- 
gable w^ater.  Where  land  is  cheapest  there  will 
freight  be  most  cheaply  transferred  to  ships. 

The  assessed  value  of  all  the  real  estate  per  acre 
in  San  Francisco  and  in  Philadelphia  is  fifteen  times 
greater  than  in  New  Orleans,  in  Baltimore  it  is 

eighteen  times  and  in  Boston  more  than  forty-four 
times.  In  this  cheapness  of  land  lies  one  of  the  ad- 
vantages of  the  Southern  ports  which  merits  more 
attention  than  it  has  received. 

That  the  partial  restoration  of  natural  conditions 
which  has  been  brought  about,  in  a  large  measure 
at  least,  by  the  railroads,  has  attracted  the  atten- 
tion of  Congress,  and  of  the  other  ports,  is  shown 
by  your  action  in  appropriating,  last  year,  $6,500,- 
000  to  provide  a  direct  channel  to  the  sea  from 
New  York. 

The  New  York  Commerce  Commission,  ap- 
pointed in  pursuance  of  a  law  passed  by  the  State 
of  New  York  in  1898,  and  subsequently  amended 
in  1899,  and  the  urgest  and  persistent  efforts  of 
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the  New  York  Chamber  of  Commerce,  had  much  1870,  1880,  1885,  1890,  and  1895.     These  rates 

to  do  with  your  making  that  wise  and  timely  ap-  are  subject  to  fluctuations,  but  in  the  main  repre- 

propriation  for  our  chief  national  port.  sent  the  course  of  the  freight  market : 

The  report  of  the  New  York  Commerce  Com-  rates  of  freight. 

mission  quotes  as  follows  from  a  statement  read  to  during  years  1870.       isso.       1885.        isoo.     1895. 

the  commission  by  Mr.  Gustav  H.  Schwab,  of  the  prowiiSL'per^TOibk;!.*.*.'.*.'.*.*.*'     ^         ^         n         iV^       » 

XT    -^u  r^  T  1        J  Ci.  u-      r-  Cotton,  per  100 lbs »  50  37  35  »5 

North  German-lJoyd  bteamship  Co. :  Tobacco. per hosshead looo       780       660       600       600 

Tobacco,  per  case 300  2  85  168  135  xw 

"As  has  been  the  case  in  railroad  transportation  Goods. per JubicT.""' 2,         20  15    121015   .otoi 

on  land,  the  g^reat  factor  in  cheapening  ocean  trans-  rr^^^       c.  t  -i  •       •  u 

.  *=*  .  1  hese  figures,  while  varvmg  m  some  years,  show- 

portation  has  been   the  increase  in  the  carrying:  .  .  '  ,  ,  . 

^        ,  -^     ^  mg  a  temporary  mcrease  now  and  later  agam  a 

capacity    of   vessels,    accompanied    with    constant  ,     ..  £c  •     xi     •   j-     4.     ^.u  «i   *  «  ^ 

,   ^       '  .  reduction,  sufficiently  indicate  the  general  trend 

improvements   in    motive   power,   that   materially  r      *       ^  1         •  ^     i.  a    4^  a 

^  .  •'of  rates  downward  as  improvements  are  efrected 

reduce  the  cost  of  transportation  per  ton  of  cargo  •     ^u         u-  1  vu  r        •  1  •  * 

^  t-  ^  in  the  vehicles,  with  free  ingress  and  egress  into 

moved.      Where  thirty  years  ago  vessels  of  2.500  ^^^^  ^^^^  ^^^  ^^^^^^^ 

tons  gross  register  were  considered  the  largest  that  rr..  ^    .  ,  -^       c  ^ 

^            ^                                                ^  Ihe  present  size  and  capacity  of  ocean  steam- 
could  be  economically  and  safely  operated,  now  ,  .  ,  i       r    i.u  i.    •  i  • 

•^  .      i'  »  ships  now  demand  a  further  matenal  increase  in 

freight  steamers  of  12,000  tons  are  regularly  em-  ^i        i     ^t       r        i.  •  i  j    •  i  i 

^      .  '     .  ty         J  i]^^   depth    of   water   provided    in    our   channels. 

ployed  m  the  transportation  of  enormous  cargoes,  t-    •   i  ^  •         i        •       ^u-  4.  r    4.     r 

1,   -^  *  ^  Freight  carriers  drawing  thirtv-one  feet  of  water 

This  gradual  increase  in  the  size  of  the  vessels  ^  .   .  ^        a      •^^    ^u        1 

^  are  now  not  infrequent,  and  with  the  advent  in 

necessitated    by    the    demand    of    commerce    for  ^,  .  ^  .  ^  ,  ,  ., 

•^  the  near  future  of  greater  vessels,  and  the  neces- 

cheaper  transportation,   has  called   for  a  greater  .^     .  ^     ^.       ^,  ,  •     ^.u     ixr    i.  u 

^  *  ,      1-        .  sity  for  protecting  the  producer  in  the  West  by 

depth  of  w^ater  in  the  channels  leading  into  and  1 1-       1  •       ^.u         u  ^u         j-  r    u        4. 

*^  T       ^r  ,  enabling  him,  through  the  medium  of  cheap  trans- 

out  of  the  harbor  of  New  York;  and.  on  the  other  4.  x-       x     4.1  1    x       r  17 

.  portation  to  the  markets  of  Europe,  to  compete 

hand,  as  the  demands  of  commerce  were  recognized  ^.u  c     4.u    \        •        a     4.    i-  j  t   j*     4.u    • 

,'      ^    .  ^  ,         ,       ,  1  with  South  America,  Australia,  and  India,  the  im- 

by  the  National  Government,  and  as  the  channels  ..  ^        .  j    u         1  ui 

•^      .  ,  .     ,      ,     ,  ,         r ,  r    .   t  perative  urgency  of  an  improved  channel  capable 

were  increased  in  depth,  the  number  of  large  freight        .  ,  ^.  ,      r  4.t.--4.    £i      c    ..  a    u 

f  ^         ^  of  accommodating  vessels  of  thirtv-iive  feet  draft 

and  passenger  carriers  grew.     In  the  year  1870,  -^u  rx  luu  ^.^nu 

.  .  ,    r      r  t  I  ""^  ^"^  "^^^  future  should  be  apparent  to  all  who 

the  maximum  draft  of  vessels  can  be  quoted  at  22  ,  x  u      4.  ^1     i     4.  •  4.        4.        x      1       r  u 

,  .  ,  ,         .   .  7      ,    .       ,  have  at  heart  the  best  interests  not  only  of  our  city 

feet,  at  a  time  when  the  minimum  depth  in  the  t  cx  x    i    4.    r  4.1        11  4.     >» 

.  ^y        ,r    ^    ^     ^  ,  • ,  ^^"  State  but  of  the  whole  country, 

channels  of  New  York  harbor  at  mean  low  tide  a/t     c  t       u  •  i-       ..x^    c       "   -        4.  4.  i. 

_  ^    e      r  ,  ^^^'  Schwab,  in  reading  the  foregoing  statement, 

was  23  feet.     In  1880,  the  draft  of  steamers  had  a\  a. 

increased  to  more  than  23  feet,  the  depth  of  water  .^j^      •   i  x  u  r  u  •  4.         u- 

^  It  might  be  proper  for  me,  being  a  steamship 

in  the  channel  showing  24  feet  in  that  year.     In  .  1  •     xi    4.    •  1        •   •        t 

^  ^  man,  to  explain  that,  in  my  personal  opinion,  1 

the  year  1890  the  eflforts  of  the  government  had  ,^^,j  ^j^^^  ^  ^^p^,^  ^^  ^         ^^^^  ^^,j„  ^^  ^^^^j^^^  j„ 

resulted  in  a  depth  at  mean  low  water  of  30  feet,  .,  r  x  r>    u  ui  t 

^  the  very  near  future.     Probably  vou  are  aware  of 

both  in  the  main  ship  channel  and  in  the  Gedney  .^i     r    x  xi    4.  x    £i     4.       x  c  u  *u 

^  ^  the  fact  that  to  float  a  steamer  successfully  over  the 

channel,     permitting     the     construction     of     the  1,3^  it  is  necessary  to  have  three  feet  of  water  under 

enormous  freight  carriers  of  the  present  day.  whose  j^^^  ^^^j     ^^^  ^^,^^^  ^.j,^^,^  ^j  ^^^  ^^^^^^  frequently 

draft  frequently  reaches  30  feet,  and  in  some  cases  ^^^^,^  ^,,^  ^^.^^^^  ^^^  ^^  ^,^^^  ^,^^^^  i^  sometimes  four 

exceeds  that  measurement.  j^^j  l^^^     y^^,^^^  ^^^  ^p^^j^  ^^  thirty-five  feet  or  forty 

A  comparison  of  the  range  of  freight  rates  dur-  feet,  that  is  mean  low  water." 
ing  these  years  illustrates  the  advantages  gained         The  New  York  Commerce  Commission  then  go 

by  the  improvements  made  in  ocean  transporta-  on  to  sav : 

tion  during  the  last  thirty  years,   improvements  "As  a' result  of  earnest  and  united  endeavors  to 

which  have  been  rendered  possible  by  the  action  secure  the  much-needed  improvements  in  the  har- 
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New  York  having  thus,  and  very  properly,  been 
provided  with  enough  for  all  her  needs  in  the  pres- 
ent and  in  the  immediate  future,  we  come  before 
you  pleading;  the  cause  of  the  Great  Central  Basin 
of  the  United  States,  which  is  drained  by  ihe  Mis- 
issippi  river,  rather  than  as  saying  anything  for  its 
seaport,  New  Orleans. 

The  Mississippi  river  drains  the  whole  of  nine 
States  and  Territories,  and  parts  of  twenty-lliree 
other  States,  not  to  speak  of  a  considerable  slice  of 
the  Dominion  of  Canada.  Rejecting  eight  States, 
of  which  but  a  small  portion  lies  within  the  valley, 
twenty-four  States  and  Territories  may  be  fairly 
considered  as  tributary  to  that  river.  The  valley 
contains  1,240,039  square  miles,  or  41  per  cent 
of  the  area  of  the  United  States,  exclusive  of 
Alaska  and  other  outlying  possessions.  There 
dwell  nearly  one-half  of  our  citizenship. 

Its  soil,  beside  feeding  our  own  people,  except 
those  on  the  Pacific  coast,  yields  the  whole  of  our 
exportable  surplus  of  live  stock  of  every  kind,  and 


most  of  the  breadstuffs.  Its  mines  yield  our  petro- 
leum oil  and  most  of  our  coal,  its  forests  supply 
our  lumber,  and  its  workshops  turn  out,  annually, 
an  increasing  share  of  our  manufactures. 

Omitting  the  two  Territories,  which  are,  of 
course,  represented  by  their  delegates,  those  twen- 
ty-two States  send  44  Senators  and  200  Represen- 
tatives to  Congress.  In  ISOC  they  cast  more  than 
half  of  the  total  vote  in  the  Electoral  College,  247 
out  of  447.  The  149  votes  of  ten  States  went  to 
Mr.  McKinley,  and  the  08  votes  of  the  other  twelve 
to  Mr.  Bryan.  As  between  the  two  great  political 
parties,  the  basin  drained  by  the  Mississippi  is  fairly 
debatable  ground. 

The  question  which  we  present  to  you  to-day  is 
whetlier  the  citizens  of  the  great  central  basin  of 
these  United  States  are,  or  are  not.  to  be  now 
given  the  means  of  getting  their  products  carried 
to  sea,  at  the  least  possible  cost  to  them,  in  ships 
which  can  compete  with  those  saihng  from  other 
ports? 
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DEEP  WATER 


By  M.  J.  SANDERS,  President  N.  O.  Maritime  Association 


The  great  and  glorious  River  Mississippi,  the 
Father  of  Waters,  has  ever  exerted  a  paramount 
influence  upon  the  development  and  welfare  of  our 
great  country,  and  though  our  land  is  fast  being 
covered  with  a  closely  woven  network  of  railroads, 
the  importance  of  the  great  river  has  never,  and 
will  never  cease  to  be  felt  bv  our  Nation.  Even 
whilst  neglected,  its  channels  allowed  to  fill  up,  and 
its  navigation  of  a  precarious  and  unsatisfactory 
nature,  little  used  and  carrying  upon  its  bosom  but 
a  small  fraction  of  the  country's  trade,  its  direct, 
positive  influence  upon  the  economy  of  transporta- 
tion, saved  the  farmers  and  manufacturers  of  the 
great  valley  milHons  of  dollars  annually.  Congress 
has  in  recent  years  liberally  appropriated  money 
for  the  betterment  of  its  navigation  and  in  the 
near  future  we  shall  doubtless  see  the  great  stream 
working  out  its  beneficent  destiny  as  the  great  eco- 
nomical highway  from  the  farms  and  factories  of 
the  great  West  to  the  shore  of  the  distant  Gulf. 

Satisfactory  water  transportation  always  has 
proved  and  always  will  prove  more  economical  than 
any  other  form  yet  known,  and  for  such  purpose 
there  is  no  river  in  the  world  so  important  and 
capable  of  such  great  and  beneficent  influence  as 
the  great  natural  highway  of  the  United  States. 

The  commercial  utility  as  a  means  of  transpor- 
tation of  the  River  Mississippi  and  its  tributaries 
is,  however,  still  in  its  infancy.  The  money  ex- 
pended by  Congress  to  improve  the  navigation  of 
this  gfreat  svstem  of  waterwavs  has  scarcclv  vet 
borne  anv  extraonlinarv  results,  but  that  it  will 
soon  do  so  and  that  still  greater  sums  of  money 
will  be  spent  to  advantage  on  these  streams  is  a 
certaintv.  The  thousands  of  miles  of  waterwavs 
of  the  river  and  its  tributaries,  which,  in  like  man- 
ner to  the  great  arterial  system  in  the  human  body, 
ramify  throughout  more  than  one-half  of  the  states 
of  the  Union,  furnish  God-given  possibilities,  al- 
most beyond  the  conception  of  man,  and  the  wild- 
est imagination  of  great  engineers  has  never  yet 
been  able  to  more  than  outline  the  future  possi- 


bilities of  this  great  waterway  system,  which  is 
destined  to  prove  the  great  safeguard  and  econom- 
ical transportation  factor  in  the  welfare  of  the  teem- 
ing, toiling  millions,  who  shall  cultivate  the  soil  of 
the  fertile  valleys,  build  great  cities  upon  its  banks, 
and  manufacture  there  the  necessaries  of  life  for  a 
very  large  portion  of  the  whole  world.  The  money 
the  country  has  as  yet  expended,  and  the  results 
that  have  thereby  been  gained,  are  but  as  a  drop 
in  the  bucket,  compared  with  that  which  lies  before 
us  in  the  future.  That  the  mouth  of  this  great  river 
should  be  properly  cared  for  and  that  its  channels 
should  ever  afford  safe  navigation  for  the  fleets  of 
the  world  engaged  in  the  peaceful  beneficence  of 
commerce  requires  no  argument. 

There  is  no  apparent  finality  in  human  affairs. 
What  our  ancestors  of  old  considered  satisfactory 
and  thoroughly  modern,  our  fathers  scouted  as 
ridiculous  and  insufficient,  and  we  in  turn  consider 
the  requirements,  knowledge  and  customs  of  our 
fathers  as  belonging  to  an  unsatisfactory  past;  so 
doubtless  our  sons  will  marvel  how  we  were  con- 
tented in  our  narrow  and  undeveloped  surround- 
ings and  lack  of,  what  will  be  to  them,  the  com- 
mon necessities  of  life. 

We  realize  very  clearly  this  thought  in  contem- 
plating the  evolution  of  the  ocean  freight  carrier 
with  its  economic  results,  the  consideration  of 
which  is  largely  the  purpose  of  this  article  and 
which  is  the  essential  factor  in  the  intercourse  be- 
tween our  own  and  other  nations,  and  is  a  most 
practical  and  forcible  illustration  of  the  absence  of 
finalitv. 

I  shall  endeavor  briefly  as  possible  to  show  the 
development  of  the  modern  ocean  carrier  and  its 
close  relation  to  the  improvement  and  development 
of  rivers  and  harbors  with  tlie  economic  and  bene- 
ficial effects  upon  the  welfare  of  our  people  result- 
ing therefrom. 

Twenty  years  ago  the  only  channel  of  value  to 
commerce  from  the  main  stream  of  the  Mississippi 
River  to  the  ocean  was  through  the  Southwest 
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Pass,  having  then  over  the  bar  at  its  mouth  to 
the  Gulf  of  Mexico  a  depth  of  water  of  some  seven- 
teen to  eighteen  feet.  Necessarily  the  ocean  ves- 
sels trading  to  the  port  of  New  Orleans  at  that 
time,  and  using  this  channel,  were  of  a  very  limited 
size  and  capacity,  owing  to  this  limited  depth  of 
water  in  the  channel. 

The  largest  sized  vessel  at  that  time  had  a  capac 
ity  of  some  2.000  tons  dead  weight,  or  carried  about 
0.000  bales  of  compressed  cotton.  It  was  quite  a 
common  occurrence  for  these  vessels,  small  as  they 
were,  to  get  aground  on  the  bar  at  the  mouth  of  the 
Pass  when  proceeding  to  sea.  and  many  have  lain 
three  or  four  weeks  until  they  were  assisted  over 
the  bar  to  the  deep  water  beyond,  either  by  means 
of  dredges  or  the  natural  effect  of  the  current  of 
the  river. 

All  this  was  the  cause  of  heavy  expense  to  those 
vessels  trading  to  the  port,  while  the  limited  size  of 
the  vessels,  which  under  the  most  favorable  cir- 
cumstances could  safely  navigate  this  channel,  seri 
ously  affected  the  volume  of  imports  and  exports, 
through  the  port  of  New  Orleans,  and  maintained 
ocean  transportation  rates  on  a  high  basis,  so  that 
ports  more  favored  in  the  matter  of  navigable  chan- 
nels, and  thereby  admitting  large  vessels,  were 
rajMclly  diverting  the  trade  naturally  belonging  to 
the  i)ort  at  the  mouth  of  the  great  river. 

Much  money  was  si)ent  by  the  Government  in 
the  effort  to  deepen  and  improve  the  channel  at 
the  Southwest  Pass  by  means  of  dredges  and  screv/ 
propellers  but  without  any  permanent  success,  as 
a  channel  made  to-day  would  inevitably  be  filled, 
and  bv  to-morrow,  all  trace  of  vesterday's  work 
completely  lost  through  the  immense  amount  of 
sediment  which  the  river  carries  in  its  waters,  which 
is  precipitated  with  great  rapidity  when  anything 
interi)oses  to  check  the  onward  rush  of  the  current. 
Able  engineers  gave  the  matter  their  attention  and 
numerous  theories  for  overcoming  the  difficulty 
were  i)ro])ounded.  but  finally  the  first  definite  step 
toward  the  nuich-needcd  imi)roved  channel  was 
attained  bv  Tames  B.  Eads,  who,  in  March,  1875, 
obtained  from  Congress  a  contract,  whereby  he 
agreed  to  provide  a  channel  having  a  central  depth 
of  P>0  feet  through  the  South  Pass  from  deep  water 
in  the  Mississippi  River  to  the  Gulf  of  Mexico.  At 
that  time  the  South  Pass  was  unused,  being  scarcely 
more  than  a  ir(>od  sized  ditch  and,  it  was  felt  bv 
those  who  opposed  Mr.  Eads,  that  if  he  did  no 


good,  he  could  certainly  do  no  harm,  as  the  pass 
given  him  was  useless  anyway.  Mr.  Eads's  contract 
was  on  the  ''no  cure,  no  pay"  system,  and  it  was 
understood  that  he  proposed  to  make  his  channel 
by  the  use  of  mattresses  and  bulkheads  in  the  pass 
itself,  thereby  contracting  the  width  of  the  pass 
and  at  the  sea  end,  by  the  use  of  jetty  walls,  extend- 
ing the  banks  of  the  pass  into  deep  water,  thus 
confining  the  current  and  forcing  it  by  its  own 
velocity  not  only  to  carry  out  its  sediment  into 
deep  water  in  the  Gulf,  but  also  to  clean  out  and 
maintain  the  channel  through  the  whole  length  of 
the  pass.  Whether  Mr.  Eads's  original  plans  were 
or  were  not  carried  out;  whether  he  ever  originally 
intended  to  use  dredges  at  all;  or  whether  the  sys- 
tem of  jetties  alone  or  jetties  and  dredges  com- 
bined, has  been  proved  the  correct  solution  of  this 
great  engineering  problem,  it  does  not  befit  me 
to  comment  upon.  That  question  is  one  for  en- 
gineers alone,  and  of  them,  only  such  as  have  for 
years  studied  such  problems  are  entitled  to  author- 
itatively speak. 

That  Mr.  Eads  had  to  modify  his  original  plans 
somewhat  is  very  probable,  and  that  he  obtained 
from  Congress  a  concession  as  regards  the  dimen- 
sions of  the  channel  originally  agreed  upon  through 
the  South  Pass,  is  on  record.  However,  Mr.  Eads 
certainly  was  eminently  successful  in  obtaining  a 
good  navigable  channel  of  20  feet  through  the  en- 
tire length  of  the  pass, and  an  even  greater  depth  be- 
tween the  jetties  and  out  to  deep  water  in  the  Gulf. 
Thus,  l)y  his  work,  a  useless  pass  of  irregular  width 
and  having  in  places  as  little  as  9  feet  of  water  was 
made  for  12  miles  long  of  a  depth  of  26  feet,  which 
depth  has  usually  been  maintained,  with  the  excep- 
tion of  periods  during  high  water,  when  sand  waves 
enter  the  pass  and  seriously  shoal  the  channel.  This 
makes  its  navigation  at  times  dangerous  and  dis- 
astrous to  vessels  drawing  as  little  as  even  23  feet 
of  water. 

No  sooner  was  the  South  Pass  opened  with  a 
channel  of  20  feet  de])th  than  the  average  size  of 
the  vessels  trading  to  the  port  at  once  showed  a 
marked  increase  and  by  reason  of  the  increased 
economy  of  this  larger  tonnage,  the  cost  of  ocean 
transportation  rapidly  decreased.  Thus,  while  the 
largest  vessel  using  the  old  Southwest  Pass  had  a 
capacity  of  only  about  6,000  bales  of  cotton,  within 
a  few  years  of  the  opening  of  the  South  Pass,  ves- 
sels having  a  capacity  of  4,000  tons  dead  weight 
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and  able  to  carry  12,000  bales  of  cotton  were  regu- 
larly engaged  in  the  trade  to  New  Orleans. 

Previous  to  the  opening  of  the  South  Pass  the 
rate  of  freight  on  cotton  from  Xcw  Orleans  to 
Liverpool  was  about  He.  per  pound,  or  $7.00  per 
bale.  Shortly  after  the  opening  of  the  South  Pass, 
in  1880,  the  average  rate  decreased  to  ^  of  one  cent 
per  pound,  or  $3.90  per  bale. 

During  the  ten  years  following  the  opening  of 
the  new  channel  through  the  South  Pass  about  one 
and  one-half  million  bales  of  cotton  per  annum 
passed  through  this  channel,  making  evident  an  an- 
nual saving  in  ocean  transportation  on  this  cotton 
alone  of  about  six  million  dollars.  The  saving  o\ 
ocean  freight  paid  on  other  comuKxlities  which 
went  through  the  new  channel  fully  ecpialcd  this. 
so  that  it  requires  no  mathematician  nor  even  a 
shrewd  business  man  to  at  once  realize  that,  though 
it  has  cost  the  countrv  about  ten  million  dollars  to 
open  and  maintain  for  the  i)ast  twenty  years  the 
channel  through  the  South  Pass,  the  annual  sav- 
ing to  the  producer  in  the  cost  of  trans- 
porting his  goods  to  the  markets  across  the 
ocean  has  equaled  the  total  cost  o{  the  im- 
provements and  maintenance.  These  iigures 
sound  fabulous  and,  excci)t  to  the  initiated. 
grossly  exaggerated,  but  it  must  be  remembered 
that  the  channel  through  the  mouth  of  the  i^rcat 
River  Mississippi  is  of  such  enormous  commercial 
value  that,  however  great  the  sum  properly  spent 
upon  its  improvement  and  maintenance,  the  return 
is  bound  to  far  exceed  the  cost. 

Since  Congress  so  wisely  decided  upon  the  open- 
ing of  a  new  channel  at  the  mouth  of  the  river, 
other  important  factors  have  come  into  play,  still 
further  affecting  the  economy  of  ocean  transpor- 
tation. Principal  amongst  these  is  the  evolution 
(amounting  almost  to  a  revolution)  of  the  modern 
ocean  Leviathan. 

Previous  to  1800  the  growth  in  size  of  ocean 
steamers  had  been  quite  gradual,  in  fact  for  several 
years  previous  the  size  of  ocean  vessels  had  (outside 
of  a  few  passenger  steamers)  increased  only  slightly, 
hut  about  that  year  one  or  two  steamers  made  their 
appearance,  destined  for  trade  between  the  United 
States  and  Great  Britain,  distinctly  of  much  greater 
cargo  capacity  than  anything  then  afloat.  It  was 
soon  seen  that  the  economy  and  commercial  suc- 
cess of  the  new  large  freighters  over  their  com- 
petitors was  enormous,  and  at  once  began  in  ship- 


ping the  remarkable  era  of  the  past  ten  years, 
during  which  more  advance  in  the  size  of  ocean 
freighters  has  been  made  than  in  fifty  years  pre- 
vious. Vessel  after  vessel  was  built,  each  having 
an  enormously  increased  capacity  over  its  prede- 
cessor, until  even  the  wide  awake  shipowner  held 
his  breath  and  encpiired,  "When  is  it  going  to 
sto])?"  Whereas  a  steamer  of  4,000  tons  capacity 
was  ten  years  ago  (|uite  large,  to-day  one  hears 
without  wonder  of  vessels  building  whose  capacity 
is  1(),000  tons,  and  still  there  is  no  evidence  of 
finality.  At  first  it  was  sui)posed  that  the  devel- 
opment would  end  when  the  vessels  had  reached 
the  maxinumi  size  which  the  i)rincipal  |K)rts  in 
the  world  could  accommodate,  as  of  course  the 
larger  vessels  are  not  only  longer  and  broader,  but 
nuich  deeper  than  the  vessels  of  ten  years  ago,  and 
the  (le])th  of  channels,  width  of  dock  gates,  and 
length  of  (juays  and  wharves  all  had  to  be  taken 
into  account. 

It  was  known  that  the  expense  of  enlarging  chan- 
nels and  altering  massive  masonry,  such  as  the  dock 
gates  and  docks  necessary  in  tidal  harbors  are  built 
of,  would  be  enormous,  and  few  realized  that  even 
this  difticultv  would  not  seriouslv  retard  the  in- 
creasing  size  of  the  ocean  carrier.  It  recjuired  but 
a  few  years'  experience,  however,  to  convince  busi- 
ness men  the  world  over  that  the  big  carrier  was 
not  only  an  assured  success,  but  ])racticallv  irre- 
sistil)lc  as  an  economizer,  and  the  ports  both  in  this 
and  other  countries  began  at  once  to  arrange  for 
such  improvements  as  would  enable  them  to  ac- 
commodate the  "Ocean  Monsters,"  so  that  their 
more  favored  rivals  might  not  outstri])  them  in  the 
ceaseless  competition  of  commerce. 

The  L'nited  States  has  ever  been  to  the  forefront 
in  the  matter  of  harbors  and  up-to-date  port  facil- 
ities, and  as  a  consecjuence  this  country  has  un- 
doubtedlv  the  lion's  share  of  the  most  economical 
form  of  ocean  transj^ortation.  But  the  finest  of 
our  ports  recpiired  improvement  in  order  to  accom- 
modate these  enormous  vessels  and  New  York, 
Boston,  New  (Orleans,  Philadelphia,  Baltimore  and 
all  the  large  i)orts  on  the  Atlantic  and  Gulf  sea- 
board have  been  and  arc  still  seeking  that  assist- 
ance from  the  Federal  Government,  to  which  they 
are  entitled,  and  which  is  usually  so  wisely  granted 
by  Congress.  The  port  of  Liverpool,  England, 
having  for  years  jiast  by  far  the  largest  and  finest 
docks  system  in  the  world,  and  upon  w^hich  some 
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$100,000,000  have  been  spent,  was  not  far  behind 
other  ports  in  appreciating  the  necessity  for  im- 
provements to  even  its  magnificent  clocks,  and  is 
now  working  hard  to  complete  a  scheme  involving 
the  expenditure  of  some  $20,000,000,  while  other 
ports  in  Great  Britain,  and  on  the  continent  of 
Europe,  such  ports  as  Hamburg,  Bremen,  Antwerp 
and  many  others,  are  spending  millions  of  dollars 
in  harbor,  channel  and  dock  improvements. 

All  this  proves  most  decisively  the  power  of  the 
modem  ocean  carrier  as  an  economical  commercial 
factor. 

The  port  of  New  Orleans  has  for  some  years  past 
been  favored  with  the  most  modern  of  ocean  freight 
carriers  and  until  recently  its  enormous  exports  of 
cotton,  grain,  lumber,  cotton-seed  products,  etc., 
have  obtained  the  full  benefit  of  economical  ocean 
transportation. 

The  past  three  or  four  years  have,  however, 
served  to  manifest  in  a  verv  marked  manner  the 
fact  that  the  Eads  channel  of  20  years  ago  had 
become  entirelv  insufficient  and  very  danurerous  to 
modem  vessels.  Shipowners  built  vessels  for  the 
trade  and  sent  to  the  port  of  New  Orleans  the 
latest  additions  to  their  fleets,  knowing  the  limited 
depth  of  water  in  the  channel  through  the  South 
Pass,  but  relying  upon  the  volume  of  cotton,  which 
is  a  bulky  and  light  freight,  to  so  load  their  vessels 
that  their  draft  of  water  would  not  be  bevond  the 
capacity  of  the  pass.  It  required  but  a  brief  period, 
however,  to  demonstrate  that  not  onlv  was  the 
depth  of  water  a  factor,  but  the  narrow  channel 
and  strong  current  frequently  experienced,  made 
its  navigation  hazardous  in  the  extreme  to  the  large 
carriers.  Not  only  were  these  vessels  unable  to 
load  in  heavy  freight  above  some  three-fourths  of 
their  capacity,  thereby  seriously  reducing  their  eco- 
nomical value,  but  their  greater  length  and  breadth 
caused  an  immediate  increase  in  the  number  of  ves- 
sels grounding  in  the  pass.  These  occurrences  have 
assumed  the  most  alarming  aspect  and  more  than 
once  in  the  past  two  years  the  grounding  of  these 
large  vessels  has  seriously  threatened  the  entire 
destruction  of  the  only  navigable  channel  from  the 
river  to  the  Gulf. 

For  over  three  years  past  a  committee  appointed 
by  the  exchanges  and  important  business  interests 
of  New  Orleans  has  been  urging  upon  Congress, 
through  its  committees,  this  danger  which  threat- 
ens South  Pass,  and  the  necessity  of  opening  up 
the  Southwest  Pass  with  a  wider  and  deeper  chan- 


nel from  the  river  to  the  sea.  Two  years  ago  Con- 
gress, in  response  to  the  representations  of  this 
committee,  appointed  a  special  Board  of  Engineers 
with  instructions  to  survev  the  Southwest  Pass  and 
report  upon  the  practicability  of  opening  up  that 
Pass  and  estimate  of  the  cost  thereof.  This  report 
was  placed  before  the  Rivers  and  Harbors  Commit- 
tee of  Congress  in  January,  1899,  but  was  not  con- 
sidered by  it  sufficiently  expHcit  and  satisfactory 
to  justify  favorable  action,  and,  therefore,  another 
special  Board  of  Engineers  was  appointed  to  esti- 
mate the  cost  and  prepare  a  plan  for  opening  up  a 
channel  with  a  depth  of  35  feet  through  the  South- 
west Pass. 

The  report  of  this  Board  was  completed  and  laid 
before  Congress  in  January  last  and  states  that  the 
pass  can  be  opened  and  channel  of  85  feet  in  depth 
bv  some  1,000  feet  width  can  be  made  at  estimated 
cost  of  not  over  six  million  dollars.  This  report 
will,  it  is  hoped,  be  received  by  Congress  as  satis- 
factory and  sufficient  justification  for  the  immediate 
appropriation  of  the  funds  necessar}^  to  carry  out 
the  report  of  the  Board  of  Engineers  and  thereby 
provide  an  outlet  from  the  great  river  to  the  ocean 
more  suitable  to  the  requirements  of  commerce  and 
more  in  keeping  with  the  majesty  and  importance 
of  the  great  highway. 

At  the  mouth  of  the  river,  the  main  stream,  which 
is  nearly  a  mile  wide,  divides  into  three  channels 
or  passes  and  thus  continues  its  course  until  its 
waters,  after  their  ceaseless  journey  for  thousands 
of  miles,  find  rest  in  the  bosom  of  the  Gulf  of 
Mexico. 

The  main  pass,  known  as  Pass  a  Loutre,  trends 
away  to  the  eastward  and  carries  an  average  of 
50  per  cent  of  the  volume  of  the  main  stream,  but 
its  channel  is  so  tortuous  and  unsatisfactorv  that 
it  has  been  unused  for  many  years,  except  by  small 
coasting  schooners  of  very  light  draft. 

The  center  channel  is  known  as  the  South  Pass 
and  is  at  present  the  only  one  navigable  by  ocean- 
going vessels  from  the  main  river  to  the  ocean. 
This  was  a  channel  of  no  account  until  Mr.  Eads. 
under  his  contract  with  the  Federal  Government, 
improved  it,  and  even  now  it  carries  but  an  average 
of  some  eight  per  cent  of  the  river^s  volume  to  the 
Gulf. 

The  other  and  by  far  the  finest  and  most  perma- 
nent channel  to  the  ocean  is  through  the  South- 
west Pass,  which  carries  an  average  of  some  41j 
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per  cent  of  tUe  volume  of  the  river  tliroiigli  its 
banks  to  the  Gulf  of  Mexico. 

The  recent  survey  by  Mr.  J.  A.  Ockersoii,  made 
under  the  direction  of  the  first  Southwest  Pass 
Board,  is  admitted  to  be  most  complete,  and  by 
comparing  it  with  the  several  surveys  made  during 
the  past  sixty  years  it  is  found  that  the  Southwest 
Pass  is  more  constant  in  form  and  condition  than 
perhaps  any  other  part  of  the  inmiense  river.  In 
the  course  of  over  fifty  years  the  greatest  alteration 
observable  i.s  its  elongation  some  three  miles  by  tlio 
deposit  of  silt  carried  down  the  river,  which  settles 
as  soon  as  the  current  loses  its  force  in  the  waters 
of  the  Gulf. 

From  just  beiow  the  moutli  of  the  Red  River. 
300  miles  from  ijie  ocean,  there  is  a  glorious  river. 
never  less  than  half  a  mile  wide,  with  a  minimum 
depth  at  its  lowest  stage  of  fifty  feet  of  water, 
the  volume  of  whicJi  reaches  the  inconceivable 
magnitutle  of  2i  million  tons  of  water  flowing  by  :> 
given  place  every  minute,  capable  of  easy  and  safe 
navigation  by  the  largest  ocean  vessel  the  world 
has  yet,  or  probably  ever  will  see.  Right  clear 
down  through  the  Southwest  Pass  to  within  three 
miles  of  the  Ciulf  does  this  unrivaled  navigable 
stream  continue  nnimpedc<I,  rec|uiring  no  works  n{ 


man  to  fit  it  for  the  commerce  of  the  great  con- 
tinent, and  there  is  required  but  the  works  to  con- 
verge and  control  this  volume  of  water  so  that  it 
may  cut  its  way  through  the  obstruction  at  its 
niouth  and  carry  its  silt  into  the  vast  depths  of  the 
ocean  beyond.  The  works  of  Eads  at  the  mouth 
of  its  smallest  and  least  important  mouth  {lemon- 
strate  decisively  what  can  be  accomplished  at  the 
mouth  of  its  most  vaUiable  and  reliable  outlet,  and 
upon  this  point  the  able  engineers  who  have  so 
carefully  investigated  this  matter  are  unauiniousiy 
agreed. 

Let  these  works  be  accomplished  and  the  great 
river  will  have  at  last  entered  upon  its  beneficent 
mission  as  a  mighty  factor  in  the  welfare  of  the 
millions  who  toil  in  the  immense  territory  through 
which  it  rtows,  saving  to  them  annually  in  reduced 
cost  of  ocean  transportation  of  their  products  to 
the  markets  of  the  world  more  than  the  total  cost 
of  the  works  of  im])rovement.  Comtnerce  will  then 
have  thrown  open  to  it  its  grandest  iiarbor,  where 
Nature  herself  has  done  nearly  all  the  work  and 
man  is  required  to  do  but  little,  and  therefore,  ex- 
pense being  avoided,  economy  will  have  full  sway 
in  helping  forwanl  the  welfare  anil  the  hajipiness 
of  mankind. 
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THE  MOUTH  OF  THE  MISSISSIPPI -VALUE  OF 

DEEP  WATER* 


By  ELMER  LAWRENCE  CORTHELL,  C.  E. 


The  history  of  the  commercial  and  naval  use  of 
the  several  mouths  of  the  Mississippi  River  since 
the  Spanish  occupation  is  exceedingly  interesting. 
The  attempts  of  our  Government  to  deepen  the 
bars  by  dredging  and  other  means  are  so  well 
known  as  a  matter  of  modern  historv  that  it  is  un- 
necessary  to  go  into  details.  But  a  comprehensive 
or  bird's-eye  view^  will,  at  the  outset,  be  profitable. 

The  mouth  of  the  Mississippi  is  the  natural  out- 
let, and  on  the  line  of  least  resistance,  either  by 
water  or  by  rail,  of  one  of  the  largest  and  richest 
agricultural  valleys  of  the  civilized  world.  It  com- 
prises 768,000,000  acres,  nearly  as  large  as  all 
Western  Europe  combined,  and  capable  of  sup- 
porting as  dense  a  population. 

During  the  ante-bellum  period  the  shallows  over 
the  bars  at  the  mouth  of  the  river  did  not  present 
so  great  an  obstacle  to  commerce  as  sul)sequently. 
Still,  even  in  1859  it  had  become  a  verv  serious 
obstacle,  as  will  be  seen  from  the  fact  that  at  one 
time  over  $7,000,000  of  merchandise  was  detained 
there  waiting  many  days  to  come  in  or  go  out. 
Among  the  goods  thus  delayed  were  7:^,000  bales 
of  cotton:  a  little  later  there  were  fifty-five  vessels 
detained  at  one  time. 

Coming  down  to  a  subsequent  period,  1872  to 
1877,  there  were  detained  at  the  bar,  by  grounding 
or  otherwise,  417  vessels;  during  which  period  the 
United  States  Government  made  strenuous  en- 
deavors, by  dredging,  to  maintain,  through  the 
bars  at  the  mouth  of  Southwest  and  Northeast 
passes,  18  feet  of  water  in  a  narrow  channel  about 
one  and  a  quarter  miles  long. 

In  1873  a  board  of  United  States  army  officers 
was  appointed  to  examine  plans  for  a  canal,  and 
was  subsequently  instructed  to  report  upon  the 
practicability  of  improving  one  of  the  natural  out- 
lets of  the  river. 

It  reported  adversely,  January  13,  1874,  upon 
the  jetty  plan  as  it  was  the  opinion  that  the  sea 


ends  of  the  works  would  be  undermined;  that  the 
foundations  on  which  the  works  would  rest  were 
unstable,  and  that  there  would  be  an  accelerated 
advance  of  the  bars.  The  board  believed  it  would 
be  difficult  to  build  or  maintain  the  necessary 
works.  There  was,  however,  a  minority  report  by 
one  member,  in  which  the  feasibility  of  jetties  was 
suggested  and  the  opinion  advanced  that  there 
w-ere  sufficient  favorable  conditions  to  at  least 
pause  long  enough  for  mature  study  and  investi- 
gation, ^'especially  when  we  weigh  the  inestimable 
benefit  of  an  open  river  mouth." 

In  May,  1873,  Mr.  James  B.  Eads,  who  had  just 
completed  the  St.  Louis  bridge,  and  had  other  ex- 
perience upon  the  Mississippi  River  as  a  builder  of 
ironclads,  and  in  quite  extensive  wrecking  business 
with  a  diving  bell,  visited  the  mouth  of  the  Missis- 
sippi, in  company  with  a  large  congressional  dele- 
gation, and  at  the  time  unhesitatingly  declared 
that  the  proper  way  to  remove  the  obstruction  to 
commerce  was  by  parallel  dikes  or  jetties  at  the 
mouth  of  one  of  the  passes. 

In  February,  1874,  he  made  a  formal  proposi- 
tion to  Congress  to  open  the  mouth  of  the  river 
by  making  and  maintaining  a  deep  channel  be- 
tw-een  Southwest  pass  and  the  Gulf  of  Mexico,  on 
the  plan  of  "no  cure,  no  pay." 

It  is  useless,  and  would  be  a  reflection  upon 
many  men  who  honestly  differed  with  Mr.  Eads, 
both  in  Congress  and  out  of  it,  to  go  into  the 
controversial  history  of  the  matter,  especially  as 
most  of  the  actors  in  the  drama  have  passed  away. 
However,  the  facts  of  the  legislation  need  to  be 
briefly  stated. 

The  heated  controversy  led  to  the  passage  of  a 
bill  authorizing  the  appointment  by  the  President 
of  a  board  of  seven  engineers — three  from  the 
army,  three  from  civil  life,  and  one  from  the  United 
States  Coast  Survey.  The  Board  went  to  Europe 
to  personally  examine  jetties  there. 


^From  paper  written  in  1897  —  Ed. 
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On  January  13,  1875,  the  report  of  this  board 
was  presented  to  Congress  by  the  Secretary  of 
War. 

They  made  an  estimate  of  $11,514,200  for  a 
canal.  They  reported  against  the  "stirring  pro- 
cess" then  in  use  bv  the  Government. 

They  reported  in  favor  of  the  jetty  plan,  and  se- 
lected South  pass  in  preference  to  one  of  the  other 
larger  passes,  believing  that  although  its  width 
was  only  700  feet,  as  against  the  1,400  feet  of 
Southwest  pass,  it  would  l)e  adequate  for  the  pres- 
ent and  prospective  wants  of  commerce,  contem- 
plating a  depth  of  25  feet  as  a  minimum  to  be 
maintained.  The  estimates  for  construction  and 
maintenance  were  $7,942,110  for  South  pass  and 
$16,053,124  for  Southwest  pass. 

The  report  was  signed  by  all  the  members  of  the 
board,  except  one,  who  thought  the  chances  of 
success  did  not  justify  the  recommendations  of  the 
board. 

Soon  after  the  submission  of  the  report,  Mr. 
Eads  made  a  new  proposition  to  Congress  to  make 
a  channel  30  feet  deep  at  the  mouth  of  Southwest 
pass  and  maintain  it  for  twenty  years. 

He  had  previously  urged  upon  the  board  forcibly 
and  eloquently  to  report  in  favor  of  Southwest 
pass.  The  words  used  are  too  important  at  this 
juncture  to  be  kept  back. 

"It  is  rarely  that  gentlemen  of  our  profession 
have  such  an  opportunity  of  indelibly  recording 
their  judgment.  I  earnestly  trust  that  you  will,  on 
this  occasion,  unanimously  recommend  the  im- 
provement of  the  Southwest  pass,  and  thus  leave, 
as  an  imperishable  evidence  of  your  foresight  and 
public  spirit,  such  a  deep  and  broad  channel  at  the 
mouth  of  the  grandest  physical  feature  of  this  con- 
tinent, as  shall  win  for  you  the  thanks  and  praise 
of  the  hundreds  of  millions  which  the  ^Mississippi 
valley  will  hereafter  contain,  and  whose  grand  com- 
merce must  naturallv  and  forever  seek  that  route 
to  the  sea." 

Briefly,  the  objections  of  Mr.  Eads  to  the  South 
pass  were  (and  his  predictions  have  been  fulfilled), 
first,  that  the  extensive  shoal  in  the  head  of  South 
pass  would  be  difficult  of  removal  and  the  channel 
through  it  difficult  of  navigation,  and,  second,  that 
the  channel  through  the  twelve  miles  of  the  pass 
was  too  small  for  easy  navigation  and  inadequate 
to  the  growing  wants  of  commerce. 

Regardless  of  the  recommendations  of  the  board 


in  favor  of  South  pass,  the  House  of  Representa- 
tives, upon  the  unanimous  recommendations  of 
the  Committee  on  Commerce,  passed  the  bill  in 
favor  of  Southwest  pass,  with  only  two  dissenting 
votes;  but  on  reaching  the  Senate  it  was  amended 
to  apply  to  the  small  pass,  the  reason  being  that, 
having  obtained  the  advice  of  a  board  of  army  en- 
gineers, who  had  reported  in  favor  of  the  Fort  St. 
Philip  canal,  and  then  of  a  subsequent  board  who 
had  recommended  jetties  at  the  little  pass,  it  w^ould, 
in  case  Mr.  Eads  did  not  accomplish  what  he  con- 
tracted to  do  at  Southwest  pass,  have  no  defense 
for  having  refused  the  advice  of  its  own  experts; 
no  doubt  the  greater  cost  had  something  to  do 
with  the  decision. 

The  Senate  committee  were  immovable,  and  Mr. 
Eads  was  informed  that  if  he  would  give  the  same 
guarantees  and  agree  to  produce  the  same  depth  in 
the  little  pass,  and  build  the  works  for  $5,250,000 
and  maintain  them  for  20  years  for  $100,000  per 
annum,  the  improvement  would  be  placed  in  his 
hands,  otherwise  not.  The  bill  thus  amended  was 
passed,  all  of  the  discussion  and  action  taking  place 
in  considerable  haste  in  the  last  hours  of  that  Con- 
gress, the  concurrence  of  the  House  being  secured 
just  before  final  adjournment,  on  March  3,  1875. 

The  dimensions  of  channel  as  to  width  proposed 
for  the  much  larger  Southwest  pass,  four  times  as 
large  in  volume,  remained  in  the  bill,  and  a  full  dis- 
cussion and  study  of  the  complicated  questions  at 
the  head  of  the  passes,  or  through  the  pass,  found 
no  time  in  the  haste  due  to  the  closing  of  the 
session. 

The  maximum  dimensions  between  the  jetties, 
from  the  deep  water  of  the  pass  to  the  deep  water 
of  the  gulf,  were  30  feet  deep  and  350  feet  in  width 
at  that  depth,  and  the  dimensions  through  the  pass 
and  the  shoal  at  its  head  were  simply  a  navigable 
depth  of  2G  feet. 

In  order  to  definitely  interpret  this  and  some 
other  features  of  the  contract,  Secretary  of  War 
Cameron,  on  November  2,  187C>,  referred  some 
questions  to  a  board  of  three  United  States  en- 
gineers entirely  familiar  with  the  matter.  The  sec- 
ond question  was, 

''Query  2. — What  depth  and  width  of  channel 
is  it  desirable  to  secure  permanently  through  this 
shoal?" 

The  answer  was: 

'The  second  proviso  to  section  4  of  the  act  de- 
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mands  a  navigable  depth  'through  said  pass/  and, 
of  course,  through  this  shoal,  of  'twenty  feet' 
within  thirty  months,  and  'an  additional  depth  of 
not  less  than  two  feet  during  each  succeeding  year 
thereafter,  until  twentv-six  feet  shall  have  been  se- 
cured/  We  deem  these  depths  to  be  satisfactory, 
and,  considering  that  an  inland  channel  requires 
less  depth  for  equal  facility  of  navigation  than  a  sea 
exposed  bar,  that  they  are  fairly  equivalent  to  the 
greater  depths  demanded  l)y  the  act  in  its  fifth 
section  for  the  Svide  and  deep  channel  connecting 
the  pass  with  the  Gulf  of  Mexico/  " 

It  being  evident  that  the  dimensions  between 
the  jetties  above?  stated  were  not  adapted  to  the 
size  of  the  small  pass.  Congress  passed  an  amenda- 
tory act,  March  8,  ISTi),  reducing  the  maximum 
dimensions  of  the  channels  so  as  to  read  "20  feet 
in  depth  and  not  less  than  200  feet  in  width  at  the 
bottom,''  and  ''30  feet  in  depth  without  regard  to 
width/'  The  depth  of  20  feet  in  the  head  of  the 
pass  and  in  the  pass  itself  and  the  al)ove  dimensions 
in  the  jettied  channel  have  been  the  legal  require- 
ments by  the  War  Department  upon  ]\Ir.  Eads  and 
his  executors  from  that  date  to  the  present  time. 

Another  question  submitted  by  the  Secretary  of 
War  in  1877  to  a  board  of  United  States  engineers 
related  to  dredging.  The  board  re])orte(l  that  it 
was  a  proper  method  as  an  auxiliary  and  referred 
to  the  report  of  Humphreys  and  Abbott  and  to  that 
of  the  board  of  1874,  in  both  of  which  dredging 
was  recommended  as  a  necessary  accessory  to  jet- 
ties. They  stajte  that  the  act  under  which  the  jet- 
ties were  constructed  clearly  intends  that  jetties 
and  auxiliary  works  shall  be  the  effectual  agents, 
but  allows  of  dredging  as  auxiliary,  and  they  refer 
to  the  procurement  of  a  wide  and  deep  channel  as 
so  exclusively  due  to  the  "jetties  and  auxiliary 
works  that  the  aid  of  appliances,  if  in  such  dredg- 
ing is  included,   was  utterly   insignificant." 

Taking  the  whole  volume  of  l)ar  removal  into 
consideration,  some  millions  of  cubic  yards,  a  large 
estimate  of  the  dredging  would  be  1  per  cent  of 
the  w^hole. 

The  requirement  of  the  act  that  three  dimen- 
sions of  the  channel  through  the  jetties  should  be 
maintained  has  made  a  resort  to  dredging  impera- 
tive, and  the  very  fact  that  controlled  natural 
forces  accomplished  the  formation  of  the  channel 
makes  it  evident  that  artificial  dimensions  of  a 
congressional   enactment   are   difficult  of  mainte- 


nance by  natural  agencies.  It  has  been  found  often 
difficult  to  keep  the  channel  the  full  legal  width 
when  the  river  seemed  to  have  its  own  reasons  for 
making  a  much  deeper  channel  than  30  feet,  or  to 
maintain  a  full  30-foot  depth  in  the  center  W'hen 
the  river  was  endeavoring  to  make  a  26-foot  chan- 
nel much  wider  than  the  legal  requirements. 

Most  of  the  dredging  done  in  the  last  seventeen 
years  was  for  the  purpose  of  rectifying  the  form 
rather  than  the  size  of  the  channel,  and  at  all  times 
this  channel  through  the  jetties  has  been  equal  to 
navigation  requirements. 

It  is  now  necessary  to  state  and  discuss  some  im- 
portant physical  conditions  at  the  head  of  the 
passes. 

An  examination  of  the  charts  will  show  the  com- 
plications existing  there,  and  which  Mr.  Eads  fully 
appreciated  and  wished  to  avoid  by  the  selection  of 
the  larger  pass. 

It  can  be  stated  advisedly  that  the  problem  pre- 
sented there  for  solution  was  one  of  the  most  diffi- 
cult, perhaps  superlatively  so,  of  any  ever  dealt 
with  successfully.  The  problem  at  the  mouth  of 
the  pass  was  very  simple  in  comparison.  "To  get 
the  water  out  through  one  deep  channel  was  a  far 
more  simple  process  than  to  get  it  into  a  small  pass, 
through  a  narrow,  artificially  contracted  channel, 
located  inunediately  between  two  great  natural 
outlets." 

There  were  many  occult  conditions,  many  sen- 
sitive but  potent  forces.  There  was  an  equilibrium 
of  all  of  them  that  would,  when  disturbed,  work 
great  changes  quickly  and  sometimes  disastrously. 
The  bed  of  the  river  is  almost  as  easily  moved  as 
though  formed  of  a  semi-fiuid  mass.  The  sediment 
at  high  water,  moving  steadily  seaward  in  solu- 
tion, takes  the  first  opportunity  to  drop  to  the  bot- 
tom after  its  long  journey  from  the  mountains  and 
plains.  The  engineer  can  never  know  what  will  re- 
sult from  handling  such  sensitive  conditions,  and 
vet  so  miirhtv — possiblv  a  million  cubic  feet  of 
water,  loaded  with  sediment  to  its  full  capacity, 
passing  in  a  second  of  time. 

The  problem  was  further  made  extremely  diffi- 
cult by  the  great  depth  and  volumes  of  the  ad- 
jacent passes,  into  which  from  the  main  river  there 
was  generally  about  thirty  feet  depth,  whereas  into 
South  pass  there  was  only  fifteen.  While  the  ex- 
pression may  not  be  literally  true,  it  was  almost 
like  making  the  water  run  up  hill  to  force  a  channel 
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through  the  obstructing  bar  with  such  easy  path- 
ways alongside  of  it  down  hill. 

An  examination  of  the  location  of  the  works  at 
the  head  of  the  passes  shows  that  a  contraction  of 
the  passageway  into  the  South  pass,  and  so  a  con- 
centration of  the  entering  volume,  and  the  raising 
of  the  surface  of  the  water  above  in  order  to  get 
more  fall  and  consequently  more  than  the  normal 
velocity,  thus  producing  scouring  or  deepening, 
was  the  principle  employed.  It  will  be  readily  un- 
derstood that  the  greater  fall  thus  made  into  South 
pass  inlet  would  also  make  a  greater  than  the 
normal  fall  into  the  two  great  adjacent  passes,  and 
as  a  result  a  scouring  of  their  beds  also,  and, 
further,  that,  as  there  exists  no  obtruding  or  re- 
sisting bar  in  their  channels,  it  would  need  a  less 
slope  of  water  surface  to  send  the  water  down  these 
deep  passes  than  into  the  choked-up  head  of  the 
South  pass. 

This  is  what  really  happened  and  had  to  be  met 
by  preventing  the  enlargement  of  the  sections  of 
the  deep  passes  by  means  of  mattress  sills  built  of 
brush  laid  as  a  carpeting  entirely  across  them  from 
their  banks  to  the  works  in  the  head  of  the  South 
pass. 

The  entire  river  had  to  be  bridled  in  order  to 
compel  it  to  follow  the  directions  of  the  engineer. 

CAUSE     OF     THE     DETERIORATION    OF 

SOUTH  PASS 

The  pass-a-Loutre  crevasse  in  the  pass  of  that 
name,  one  mile  and  a  half  below  the  head  of  South 
pass,  occurred  in  January,  1891.  The  fall  or  sur- 
face slope  through  it  at  flood  time  was  very  steep, 
about  2}  feet  within  a  short  distance.  Tliis  had 
a  very  deleterious  effect  upon  the  South  pass 
channel. 

It  increased  the  volume  of  pass-a-Loutre  from 
45  per  cent  of  the  whole  river  to  51  per  cent,  and 
decreased  the  volume  of  South  pass  from  about 
10.5  per  cent  and  11  per  cent  to  about  7  per  cent; 
that  is,  it  reduced  its  volume  about  one-third. 

It  will  readily  be  seen  that  this  should  be  the 
result,  for  the  slope  into  pass-a-Loutre  from  the 
main  river  has  been  steepened  by  this  crevasse 
from  about  the  normal  2  inches  per  mile  to  r>  inches 
per  mile.  There  must  necessarily  be  a  side  flow 
from  the  head  of  South  pass  down  this  slope,  as 
the  neutral  point,  where  the  river  water  separates 


to  flaw  into  the  respective  passes,  is  above  the 
works  built  in  the  head  of  South  pass. 

Now,  what  would  naturally  be  the  result  of  these 
new  conditions?  To  answer  this  the  sedimentary 
conditions  must  be  known  and  their  effects  under- 
stood. 

It  is  well  known  that  alluvial  streams  quickly 
adapt  themselves  to  their  requirements.  If  the 
volume,  by  changes  of  other  conditions,  is  in- 
creased, the  size  of  the  pass,  its  depth  and  width,  is 
increased;  the  stream  not  only  bears  forward,  and 
can  easily  do  so,  the  weight  of  sediment  that  is 
brought  to  it,  but,  in  addition,  it  picks  up  from  its 
own  bed  the  alluvion  through  which  it  flows  and 
carries  that  forward  also,  until,  by  such  scouring 
and  deepening  and  enlarging  action,  it  has  restored 
the  equilibrium  between  the  slope  of  water  sur- 
face, volume  and  size  of  channel,  and  then  the 
scouring  ceases.  Exactly  the  reverse  happens 
when  the  volume  for  any  reason  is  reduced  below 
the  requirements  of  the  channel;  the  current  is 
slackened,  its  force  weakened,  and  it  can  no  longer 
carry  forward  all  of  its  load  of  sediment,  and  it 
drops  some  of  it  in  the  channel.  This  process 
continues  at  each  high  water,  when  the  water  is 
charged  with  sediment,  until  at  last  it  lias  reduced 
the  size  of  its  channel  to  conform  to  its  volume 
and  other  requirements. 

This  action  of  shoaling  and  diminution  of  chan- 
nel dimensions  is  just  what  we  find  to  have  taken 
place  in  the  South  pass  and  at  the  head  of  the 
pass.  This  process  has  continued  for  just  six 
years.  At  least,  this  is  the  most  potent  factor  in 
the  changes  so  injurious  to  navigation  that  have 
taken  place  throughout  the  whole  length  of  the 
pass,  although  it  should  be  stated  that  the  idea 
even  of  attempting  to  make  and  maintain  a  channel 
through  the  head  of  South  pass  was,  as  is  now  seen, 
ill-advised,  and  should  never  have  been  attempted, 
and  probably  would  never  have  been  carried  out 
had  Congress  been  able  at  the  time  to  give  more 
thought  and  study  to  the  question. 

It  may  possibly  be  said  that  the  jetties,  two  and 
one-quarter  miles  in  length,  at  the  mouth  of  the 
pass,  have  lengthened  the  total  fall  of  the  water 
surface  l)et^veen  the  fixed  point  at  the  head  of  the 
passes  and  the  fixed  plane  of  the  Gulf  of  Mexico, 
and  have,  therefore,  reduced  the  slope  per  unit 
of  length  through  the  entire  pass,  and,  conse- 
quently,  its  velocity  at   high   water  and  its  silt- 


Past— Present— Prospective 


201 


carrying  power  and  its  requirement  for  as  large  a 
channel  as  it  had  at  the  outset  before  improve- 
ment. The  above  statement  is  in  error  simply 
because  one  important  physical  condition  formerly 
existing  has  not  been  taken  into  account.  The 
correct  conditions  are  stated  in  the  following  quo- 
tation from  a  writer  on  this  subject: 

*'It  has  been  stated  that  the  slope  of  the  water 
surface  at  fllood  river  is  flattened  by  extending 
jetties  from  the  land  into  the  sea;  this  is  not  the 
case.  The  sea  bar  before  improvement  is  a  sub- 
merged dam,  and  its  effect,  like  any  other  dam, 
is  to  raise  the  water  above  it  and  flatten  the  river 
slope  above  it.  Cutting  it  ajway  and  substituting 
a  deep  channel,  with  less  resistance  to  the  flow, 
steepens  the  river's  slope  back  of  the  bar,  and 
makes  the  conditions  normal,  producing  a  straight, 
even  slope  where  there  was  a  broken  one  for  some 
■distance  above  the  jetties.  There  is  no  doubt  that 
this  happened  at  the  mouth  of  South  pass." 

The  bed  of  the  South  pass  has  been  filled  up 
partly  by  an  immense  deposit  of  sediment,  due 
largely  to  the  depletion  of  its  volume  by  the 
crevasse.  The  shoaling  causes  the  bed  to  rise 
higher  and  higher,  and  has  reached  the  danger 
limit!  Hereafter  there  may  be  expected,  during 
river  conditions  that  may  occur  at  any  time  in 
the  periodic  floods,  deposits  of  sediment  in  the 
pass,  or  the  formation  of  shoals  and  bars  above 
the  pass  to  such  an  extent  as  to  be  seriously  dam- 
aging to  navigation,  and  possibly  prohibitive  of  it 
by  deep  draught  vessels. 

While  thi^  may  not  certainly  happen  this  year 
or  next  year,  it  is  only  a  question  of  a  brief  period 
when  inevitably  the  conditions  will  operate  as  pre- 
dicted.* 

The  value  to  the  Mississippi  valley  and  these 
entire  United  States  of  the  open  river  mouth  to 
the  sea  can  scarcely  be  overestimated;  even  a  con- 
servative estimate  might,  without  absolute  proof, 
be  considered  extravagant. 

To  ascertain  the  monev  value  of  this  channel 
during  the  last  two  decades,  since  the  first  ocean 
steamship  passed  through  it,  involves  many  com- 
plicated conditions  difficult  to  analyze  and  place 
together  for  summation,   l)ut   it   is  important  to 

make  some  attempt  at  the  calculation,  in  order 
to  show  and  prove  that  it  is  of  great  importance  to 

the  entire  country  and  the  world  over  to  maintain 

a  channel  at  the  mouth  of  the  Mississippi  adequate 


for  the  largest  and  deepest  class  of  ocean  vessels. 
The  conditions  prior  to  the  opening  of  the 
channel  have  been  sufficientlv  stated  in  the  his- 
torical  resume  of  the  subject  to  give  an  idea  of  the 
serious  obstacles  to  commerce.  The  maximum 
channel  required  by  the  contract  with  the  Govern- 
ment was  obtained  in  the  summer  of  1879,  al- 
though ocean-going  craft  had  begun  to  use  it  in 
1876  and  1877. 

By  1880  a  marked  increase  in  commerce  and  a 
notable  reduction  in  ocean  rates  had  occurred,  and 
also  in  transportation  rates  from  the  Mississippi  to 
the  Atlantic  seaboard.  The  shallow  depth  over 
the  bar  had  previously  prevented  vessels  drawing 
over  18  feet  from  coming  to  New  Orleans.  Those 
that  did  come  demanded  and  received  high  rates 
of  freight — |d  per  pound — 1^  cents.  Rates  almost 
immediately  went  down  to  fd — |  of  a  cent,  both 
cotton  and  grain  freights  rapidly  increasing  in  ton- 
nage. 

An  estimate  was  made  that  the  reduction  in  rates 
even  at  the  beginning  of  operation  of  the  channel 
effected  a  saving  in  one  year  of  over  $4,000,000, 
in  addition  to  the  saving  in  insurance  and  in  time 
by  freedom  from  any  detention  on  the  bar..  Five 
million  dollars  was  conservatively  estimated  at  that 
time  as  the  annual  saving  to  the  producers  of  the 
Mississippi  valley  on  productions  finding  a  market 
through  New  Orleans. 

An  important  incidental  benefit  to  the  com- 
merce of  all  commercial  nations  resulted  from  the 
following  peculiar  conditions:  Before  1875  New^ 
Orleans,  although  practically  shut  out  from  the 
deep-draught  conmierce  of  the  world,  was  a  favor- 
ite cotton  port.  The  season  was  short,  but  the 
business  was  good,  the  rates  of  freight  high,  and 
the  vessels  of  many  nations  came  there  during  the 
cotton  season  regularly,  and  the  profit  of  coming 
was  so  great  even  for  one  trip  that  vessels  were 
built  for  this  port,  although  trading  the  rest  of  the 
year  where  they  found  much  deeper  water.  But 
with  the  advent  of  deep  water  at  the  mouth  of  the 
Mississippi  this  condition  was  radically  changed; 
everywhere  it  became  known  about  the  world  that 
the  port  of  New  Orleans  was  opened  to  deep- 
draught  vessels,  and  at  once  there  began  the  con- 
struction of  deeper  vessels  and  of  much  greater 
tonnage  to  take  advantage  of  these  improved  con- 
ditions. It  is,  therefore,  not  too  much  to  sav  that 
the  opening  of  this  great  cotton  and  grain  port  to 


*For  a  remarkable  confirmation  of  this  prediction  see  next  page. 
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deep-draught  vessels  brought  about  as  much  as 
any  other  cause  the  era  of  great  ships.  Shall  the 
port  that  worked  such  a  beneficent  revolution  in 
the  world's  commerce  be  allowed  to  degenerate 
into  a  fourth-rate  port,  sealed  up  against  the  very 
ships  which  it  has  caused  to  be  built? 

Knowing  the  rapidity  with  which  the  news  of 
the  great  success  at  the  mouth  of  the  Mississippi 
passed  from  port  to  port  and  country  to  country, 
and,  subsequently,  of  the  inauguration  by  the 
efforts  of  the  same  engineer  of  the  Mississippi  river 
improvement,  is  it  surprising  that  the  first  Amer- 
ican to  receive  the  Albert  medal  bv  the  Societv 
of  Arts  of  Great  Britain  should  be  James  Buchanan 
Eads  *'for  improving  the  water  communications  of 
North  America''? 

It  is  now  necessary  to  trace  some  still  more  im- 
portant developments  than  those  recorded  in  1880. 
The  last  sixteen  years  have  recorded  benefits  prop- 
erly attributable  to  this  port,  with  which  the  entire 
country  is  concerned  and  will  appreciate  when 
stated. 

Referring  to  tonnage  of  vessels  again,  there  has 
been  a  steadv  advance  vearlv  since  187().  In  that 
year  the  average  tonnage  of  all  vessels  entering 
the  port  was  732.  In  1882,  when  the  new  and 
larger  traffic  had  got  fairly  under  way,  1,0:^0  tons; 
in  1891,  1,257  tons;  in  1890,  1,511  tons,  an  increase 
over  1876  of  about  100  per  cent.  Briefly  sum- 
marizing other  commercial  changes,  the  draught 
of  vessels  has  increased  from  17^^  feet  to  over  26 
feet,  and  steamships  have  largely  displaced  sailing 
vessels. 

New  Orleans  trades  with  nearly  every  port  of 
the  world.  In  1805  it  traded  with  29  countries, 
and  last  year  there  were  vessels  there  from  178 
ports. 

The  larger  proportion  of  steamships  now  belong 
to  regular  lines,  not  "tramps,"  as  formerly. 
Twenty-five  regular  lines,  many  of  them  running 
a  large  number  of  steamships,  do  a  regular  busi- 
ness at  this  port,  sailing  at  regular  intervals  and 
at  stated  times. 

In  1870  there  were  only  four  regular  foreign 
lines.  Examining  the  list  of  steamers  belonging 
to  regular  lines,  there  will  be  found  many  of  4,000 
tons  and  upwards,  there  being  now  thirteen  of 
over  this  tonnage;  there  are  two  of  over  5,000  and 
under  6,000  tons,  and  two  of  over  8,000  tons,  and 
there  are  ten  of  over  4,000  tons  not  belonging  to 


regular  lines,  but  which  do  a  regular  business  at 
New  Orleans. 

The  two  steamships  above  mentioned  are 
8,195.66  tons  gross:  displacement,  16,070  tons; 
dead  weight  capacity,  11,150  tons;  cubic  capacity, 
freight  tons,  14,800,  of  40  cubic  feet,  deepest 
draught,  loaded,  28.6  feet  mean,  or  30  feet  by  the 
stern,  requiring  a  31-foot  depth  of  channel.  These 
vessels  are  485  feet  over  all  and  55  feet  breadth; 
they  are  39  feet  6^  inches  in  depth.  They  cannot 
load,  however,  to  more  than  three-quarters  of 
their  capacity,  as  the  channel  to  the  sea  is  not  of 
sufficient  depth.  They  belong  to  the  West  India 
and  Pacific  Steamship  Company.  These  details 
are  given  to  show'  that  steamships  regularly  trad- 
ing at  this  port  require  a  larger  and  deeper  channel 
than  now  exists  through  the  South  pass.  Already 
New  Orleans  is  discriminated  against  in  com- 
parison with  other  ports  of  deeper  draught,  and  it 
becomes  more  and  more  evident  that,  if  she  is  to 
hold  her  commerce,  there  must  in  the  near  future 
be  provided  a  larger  channel  to  the  sea  than  26  feet. 

It  is  unnecessary  to  remind  Congress  that  it  has 
itself  inaugurated,  under  the  strenuous  demands 
of  various  ports  of  the  first  class,  such  as  New 
Orleans  is,  a  depth  of  30  feet. 

In  the  last  River  and  Harbor  act,  of  June  3, 
1896,  the  channel  depth  in  the  harbor  of  Baltimore, 
Md.,  is  to  be  deepened  to  30  feet,  and  under  ex- 
aminations to  be  made  by  the  Secretary  of  War 
are  found  the  following  items: 

28  feet  depth  of  channel  at  Annapolis,  Md.;  30 
feet  deep  and  600  feet  Avide  at  Philadelphia;  30 
feet  deep  and  1,200  feet  wide  at  Boston;  35  feet 
deep  at  New  York,  from  the  Narrows  to  the  sea; 
30  feet  deep  and  1,200  feet  wide  in  New  York 
harbor,  between  the  Battery  and  Governor's 
Island. 

Existing  projects  contemplate  30  feet  at  Gal- 
veston; the  same  depth  has  been  obtained  at  the 
mouth  of  the  Columbia  river,  Oregon;  and  it  may 
be  incidentally  remarked  that  this  depth  of  channel 
at  low  water  has  been  obtained  at  Liverpool,  Eng- 
land, where  there  was  formerly  only  11  feet,  par- 
ticularlv  in  order  to  admit  American  commerce 
without  detention  by  waiting  for  tide. 

The  vast  benefits  of  the  Mississippi  open  river 
mouth  is  not  alone  to  the  ocean  commerce.  The 
changed  conditions  that  brought  that  commerce 
have  also  brought  a  great  railroad  commerce. 
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As  late  as  1880  there  were  only  two  main  lines 
into  New  Orleans.  There  are  now  six.  Formerly 
the  Illinois  Central  to  Chicago,  but  broken  by  the 
Ohio  river  at  Cairo,  and  the  New  Orleans  and 
Mobile,  since  merged  into  the  Louisville  and 
Nashville  system.  The  Southern  Pacific  was  not 
opened  through  until  1883.  The  New  Orleans  and 
Northeastern  (Queen  and  Crescent)  was  built  later 
than  1880,  and  the  Yazoo  and  Mississippi  Valley, 
from  New  Orleans  to  Memphis,  now  merged  into 
the  Illinois  Central  system.  The  Texas  and  Pacific 
has  been  built,  reaching  to  many  Texas  points, 
and  there  are  two  local  roads  extending  some  dis- 
tance down  the  river  on  each  side;  and  the  New 
Orleans  and  Western,  a  belt  railroad  in  the  rear 
of  the  city,  with  its  terminal  at  Chalmette,  below 
the  city,  where  it  has  extensive  facilities  foi*  han- 
dling cotton  and  grain. 

There  are  few%  if  any,  ports  of  the  world  that 
have  railway  systems  directly  tributary  to  them  as 
comprehensive  and  far-reaching  as  those  which 
terminate  in  the  citv  of  New^  Orleans. 

In  1876  the  total  rail  commerce  was  731,514 
tons;  in  1892,  3,980,990  tons;  in  1894,  4,014,072 
tons,  an  increase  of  463  per  cent  over  1876.  The 
total  number  of  loaded  cars  increased  from  151,332 
in  1880  to  517,555  in  1892,  222  per  cent,  the  latter 
averaging  much  larger  and  with  much  greater 
loads. 

Comparing  the  total  commerce  at  New  Orleans, 
ocean,  rail,  and  river,  there  were  in  1876,  5,427,- 
827  tons,  and  in  1895,  10,397,493  tons,  nearly  100 
per  cent  increase.  From  the  annual  and  quite 
regular  increase  of  all  the  traffic  it  is  reasonable  to 
expect  by  the  end  of  1899  nearly  12,000,000  tons. 

All,  or  nearly  all,  this  immense  increase  in  com- 
merce is  properly  attributable  to  the  jetties.  One 
of  the  most  important  commercial  developments  at 
New  Orleans  has  been  the  Southern  Pacific  and 
Morgan  steamship  coastwise  business  between  the 
Pacific  coast  and  New  York. 

This  route  was  opened  for  business  in  1883;  pre- 
vious to  that  it  had  run  comparatively  small 
steamers  of  about  1,800  tons  to  New  York;  now 
there  are  ten  from  3,000  to  4,664  tons^ — a  total, 
w^ith  the  Texas  and  Cuban  lines,  of  about  50,000 
tons.  The  great  value  of  ocean  transportation  in 
competition  wath  rail  is  seen  in  the  ability  of  this 
Morgan  Line  steamship  route  to  compete  with  all 
rail  across  the  countrv.     It  is  a  half  water  route 


between  the  t\vo  coasts  of  the  United  States.  The 
same  interest  not  only  controls,  but  operates  the 
rail  and  water  route  from  San  Francisco  to  New 
York.  Previously  the  overland  rail  route  had 
handled  the  through  traffic  between  the  Atlantic 
seaboard  and  San  Francisco,  to  the  great  dissatis- 
faction of  shippers  and  merchants  in  San  Fran- 
cisco. Tlie  time  of  transit  was  about  sixty-five 
days  and  it  was  exceedingly  uncertain  of  date  of 
arrival,  so  that  the  merchants  were  placed  at  a 
great  disadvantage,  being  unable  to  make  arrange- 
ments for  their  business  or  to  give  their  orders 
with  any  expectation  of  a  definite  arrival  of  the 
goods.  The  Southern  Pacific  undertook  at  the 
outset  to  do  this  business  regularly  and  with  dis- 
patch, agreeing  not  to  have  the  goods  en  route 
over  twenty-five  days.  It  fulfilled  its  engage- 
ments, met  all  losses  promptly  that  occurred  by 
wrecks  or  other  casualties,  and  it  has  reduced  the 
time  since  then  to  about  sixteen  days. 

This  improvement  in  method  and  time  com- 
pelled the  eastern  connection  of  the  Central  Pacific 
and  other  transcontinental  lines  to  change  entirely 
their  traffic  methods  in  order  to  meet  the  com- 
petition of  this  New  Orleans  route,  until  they  also, 
by  better  management  and  less  delay  at  terminal 
points  and  yards,  reduced  their  time  to  twenty-five 
days,  and  have  been  able  to  maintain  it  until  the 
present  time. 

The  tonnage  moved  between  Pacific  coast  points 
(Arizona  and  New  Mexico  excepted)  and  New 
York  via  New  Orleans,  in  connection  with  the 
Morgan  Line  of  steamers,  has  increased  from 
36,000  tons  in  1883,  when  the  route  was  opened, 
to  about  215,000  tons  in  1896. 

It  will  be  seen  from  this  illustration  of  the  devel- 
opments at  the  port  of  New  Orleans  how-  far- 
reaching  has  been  the  benefits  of  the  Mississippi 
jetties.  It  would  be  difficult  to  estimate  the  money 
value  of  these  great  advantages  to  the  Pacific 
coast,  but  it  is  very  largfe. 

Discussing  now  the  actual  commercial  advan- 
tages that  have  accrued  to  the  Mississippi  valley 
region  and  the  country  at  large,  some  important 
statements  in  the  way  of  comparisons  need  to  be 
made. 

It  was  expected  in  1879  that  the  Mississippi 
river  would,  within  a  reasonable  time,  be  improved 
bv  the  Government  betw^een  New  Orleans  and  St. 
Louis,  so  that  a  deep  draught  barge  navigation 
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could  be  employed  to  bring  at  minimum  cost  the 
products  of  the  Mississippi  valley  to  ship  side  at 
the  port  of  New  Orleans. 

The  Government  has  thus  far  failed  to  accom- 
plish this,  and  as  a  result  of  this  and  the  active 
railroad  competition  the  river  traffic  has  decreased, 
particularly  above  the  delta  country.  In  1870  the 
freight  tons  arriving  and  departing  by  river  were 
3,313,014;  in  1892,  1,934,025,  the  respective 
values  being  $173,820,434  and  $72,700,950,  a  de- 
crease of  41|  per  cent  in  tonnage  and  59  per  cent 
in  value.  The  river  traffic  conditions  since  1892, 
due  to  continued  low  water  and  inadequate  depth 
for  navigation  in  some  years,  are  not  im|)roving, 
to  say  the  least.  Notwithstanchng  this  unfortunate 
situation,  the  river  has  been  able,  through  the  en- 
tire period  of  twenty  years,  to  assert  its  ability  to 
regulate,  or  at  least  affect,  rates  and  to  hold  them 
down  on  railroad  traffic  wherever  the  latter  comes 
to  the  river  or  moves  along  its  l)anks.  It  is  un- 
necessary to  state  in  detail  the  well-estal)lishe(l  re- 
sults of  competition  in  lowering  rates  imder  such 
conditions.  The  water  compels  the  railroad  near 
it  to  reduce  its  charges;  this  compels  other  rail- 
roads in  the  same  territory  to  do  the  same,  even 
lines  intersecting  are  affected,  local  rates  are  re- 
duced as  well,  the  effect  extends  fmallv  to  remote 
lines  and  districts  until  the  entire  country  is  more 
or  less  benefited.  The  claim  made  for  the  Missis- 
sippi jetties,  that  they  have  made  living  cheaper  to 
the  entire  Atlantic  seaboard,  as  well  as  to  the  Mis- 
sissippi valley  and  the  great  interior  country,  is 
well  founded. 

This  competitive  condition  of  rail  with  river  and 
North  and  South  lines  of  rail  with  each  other,  and 
particularly  with  East  and  West  lines  to  the  At- 
lantic seaboard,  has  led  to  the  development  of  an 
immense  traffic  at  low  rates  throughout  the  entire 
Mississippi  valley.  The  railroads  have  not  only 
appreciated  the  great  advantages  of  this  port,  with 
its  deep  entrance  for  vessels  of  large  tonnage,  but 
have  gone  to  work  to  take  advantage  of  it,  as  has 
been  shown  above.  There  has,  therefore,  been  es- 
tablished what  may  generally  be  called  the  "Missis- 
sippi valley  route,"  by  water  and  rail,  in  place  of 
the  former  "Mississippi  river  route,"  by  water  only. 

The  area  is  wider  still,  if  we  consider  the  far- 
reaching  points  of  the  railroads  directly  tributary 
to  the  port,  extending  much  beyond  the  drainage 
area  of  the   Mississippi  and  its  tributaries.     Ap- 


proximately, therefore,  we  may  say,  to  convey 
some  idea  of  the  tributarv  commerce  of  New 
Orleans,  there  are  10,000  miles  of  navigable  river 
and  10,000  miles  of  rail,  reaching  all  over  Texas 
and  to  States  eastward,  some  of  the  waters  of 
which  empty  into  the  gulf  elsewhere.  Therefore, 
we  should  call  it  the  "New  Orleans  route." 

It  is  this  great  comprehensive  system  of  rail 
commerce  that  makers  it  of  vastly  greater  impor- 
tance than  formerly  to  the  whole  country  to  main- 
tain  an  ade(|uate  entrance  to  the  port  of  New 
Orleans  for  the  largest  and  deepest  class  of  ocean 
vessels. 

"Importance  to  the  whole  country"  are  words 
used  advisedly,  as  will  be  shown  by  some  figures 
given  further  on  to  show  the  value  of  the  New 
(Orleans  route  as  a  competitor  with  routes  extend- 
ing from  the  Mississippi  valley  to  the  Atlantic  sea- 
board and  to  Europe,  and  from  the  interior  of  the 
southwest  and  west  to  other  points  on  the  Gulf  of 
Mexico. 

At  this  very  time  the  Illinois  Central  Railroad 
is  exerting  marked  influence  upon  rates  by  bring- 
ing to  New  Orleans  for  European  shipment  an 
immense  tonnage  of  cotton  and  grain,  which  it  is 
shipping  through  its  extensive  facilities  at  that  city. 

In  a  recent  paper  before  the  American  Asso- 
ciation for  the  Advancement  of  Science,  in  "Some 
notes  upon  the  Delta  of  the  Mississippi,"  I  used 
the  following  words  applicable  to  the  present  ques- 
tion: 

"Great  terminals  are  now  being  completed  at 
New  Orleans  to  accommodate  the  innnense  busi- 
ness coming  there  for  shipment  to  Europe  and  the 
Atlantic  seaboard  cities  from  the  great  valley  of  the 
Mississippi  directly  tributary  to  this  port. 

"Tlie  conmiercial  advantages  of  the  improve- 
ments at  the  mouth  of  the  Mississippi  have 
brought  to  New  Orleans  a  commerce  far  beyond 
the  expectations  of  even  its  most  sanguine  advo- 
cates, and  this  commerce,  in  size  of  vessels,  in  mag- 
nitude, and  in  its  value  to  the  country  and  the  world, 
has  by  no  means  reached  its  limit,  but  is  still  ex- 
l)anding  and  assuming  greater  and  greater  propor- 
tions and  importance. 

"The  conmierce  demands,  however,  the  very 
largest  steamships  to* take  the  greatest  advantage 
of  all  the  favorable  conditions.  Were  an  adequate, 
permanent,  constant  channel  for  such  vessels  to 
the  sea  assured,  there  would  be  no  question  of  the 
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early  construction  of  10,000-ton  freight  carriers  to 
run  between  New  Orleans  and  western  Europe. 

'^Opening  a  competitive  route  to  all  rail  from 
the  interior  to  the  x^tlantic  seaboard  by  way  of  the 
jetties  has  affected  commerce,  and  through  it  this 
entire  country,  and  Europe  as  well,  for  it  has  re- 
duced rates  from  the  Mississippi  valley  and  the 
west  and  the  Pacific  to  the  Atlantic  seaboard  and 
Europe.  It  is  not  too  much  to  say  that  it  has  made 
bread  cheaper  to  those  great  populations  that  re- 
quire the  food  products  of  the  great  central  zone 
of  our  country  and  of  the  Pacific  slope." 

An  attempt  will  now  be  made  to  ascertain,  ap- 
proximately, the  money  value  to  the  people  of  the 
United  States  of  a  deep  entrance  to  the  port  of 
New  Orleans  during  the  last  two  decades,  cover- 
ing the  period  of  influence  of  the  jetties. 

It  is  necessary  to  go  into  some  details  of  changes 
in  freight  rates: 

Fall  and  winter  rates  on  cotton  from  Xew' 
Orleans  to 

LIVERPOOL  AND  HAVRE 

Per  Pound. 

1872-'7r) 1.34  cents 

1876-'80 1)1  cent 

1881-'85 74  cent 

188G-'1)0 08  cent 

1891-'95 47  cent 

189G-'D7 44  cent 

TO  NEW  YORK 

1872-'7r>    78  cent 

187H-'S0    58  cent 

1881-'sr)    37  cent 

188C>-'9()    43  cent 

]8i)l-'05    34  cent 

l.Sl)(;-'97 30  cent 

All  rail  grain  rates  from  East  St.  Louis  to  New' 
York:  1877,  41  cents  per  100  pounds;  1895,  23.57 
cents. 

To  New  Orleans:     1895,  20  cents. 

Cotton  rate  to  New  ^'ork:  1895,  30  cents  per 
100  pounds,  which  is  the  same  as  the  water  rate 
from   New  Orleans,  the  competition  affecting  it. 

River  rate  from  St.  I.ouis  to  New  Orleans  on 
grain  in  sacks,  by  steaml)()at,  20  cents  per  100 
pounds,  which  is  about  the  same  as  in  1880.  Dur- 
ing various  years  between  these  dates  it  has  gone 
down  to  15  cents  and  10  cents,  and  as  low  as  14 


cents  in  1884.  The  wheat  rates  in  bulk  by  barges 
have  ruled  at  about  10  cents  per  100  pounds  dur- 
ing the  entire  period. 

Rates  per  bushel  on  export  wheat  from  St.  Louis 
to  Liverpool,  via  New  Orleans,  by  river,  and  via 
New  York,  by  rail:  1883,  via  New  Orleans,  20c, 
via  Ne-w  York  27c;  1895,  via  New  Orleans  12^c, 
via  New  York,  18.33c;  the  present  via  New  York, 
from  St.  Louis,  rate  being  about  50  per  cent  higher 
than  via  New  Orleans. 

As  to  the  volume  of  traffic.  Bulk  grain  exported 
from  New  Orleans  in  1895,  9,044,377  bushels;  re- 
ceived at  New  Orleans  by  river  from  St.  Louis, 
1,090,417  bushels.  The  difference  of  7,953,900 
represents  mostly  rail  traffic  to  New  Orleans  from 
Mississippi  valley  States. 

Rates  on  the  railroads  have  been  as  follows: 

Illinois  Central,  southern  rate  per  ton  per  mile: 
1870,  1.72c;  1880,  .08c;  1890,  .04c. 

Reduction  in  rates  per  ton  per  mile  (dates  earlier 
than  1883  not  accessible): 

Reduc- 
1883.     1895.     tion. 

(1)  Ciidf  and  Mississippi  val- 

ley States 1.00c       .89c     .77c 

(2)  Southwestern  States   .  .  .  1.88c  1.24c     .04c 

(3)  Central  northern  States.  1.04c       .71c     .33c 

(4)  Middle  States 1.04c       .74c     .30c 

(5)  Entire  U.  S 1.224c     .839c  .385c 

The  total  ton  miles  in  1895  in  these  groups  of 
States  and  the  United  States  were  as  follows: 

(1) 38,000,000,000 

(2) 71,000,000,000 

(3) 310,000,000,000 

(4) 290,000,000,000 

(5) 890,000,000,000 

Assuming  that  the  advantages  and  competition 
of  the  Mississippi  jetties  reduced  the  cost  per  ton 
mile  3-1  Oc  in  group  one,  2-lOc  in  group  two,  1-lOc 
in  group  three,  and  5-1 00c  in  group  four,  and,  add- 
ing to  the  above  totals  of  trat^c  the  approximate 
ton  mileage  for  1S80-1882,  and  for  1890,  we  have 
for  an  estimate  of  reduction  in  cost  of  transporta- 
tion by  rail,  caused  by  the  jetties,  $394,000,000; 
or,  per  annum  for  the  seventeen  years,  about  $23,- 
000,000.  As  the  reduction  in  rates  has  been  pro- 
gressive, the  reductions  above  stated  have  been 
divided  by  two  for  convenience  of  calculation  to 
obtain  a  fair  average. 
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The  receipts  and  shipments  by  ocean  at   New  By  reduction  in  cost  of  transportation 

Orleans  amount  to  a  total  of  44.000.000  tons  since  ^Y  rail $23,000,000 

1880  (the  amotmt  in  the  previous  decade  not  being  ^y  reduction  in  ocean  rates.  New  Or- 

.,  ,  ,      ^,  ,       ,  ,  leans  business    6,4*0,000 

accessible).    The  reduction  on  rates  on  cotton  and  j^^,    reduction    in    ocean    rates,    other 

gram  shipments  since  1S75  average  about  $10  per  United  States  pons 4,400,000 

ton  to  Liverpool,  Havre.  Bremen,  and  New  York.  

Assuming  that  one-half  of  this  reduction  is  at-  $:t.^,S70.000 
tributable  to  the  jetties,  and  applying  one-quarter  There  are.  however,  some  elements  to  be  con- 
of  it  to  the  entire  tonnage,  there  results  $110,000,-  sidered  on  the  other  side  of  this  question.  The 
000,  or  $0,470,000  per  annum  of  saving  from  this  prices  and  rates  by  ocean  and  rail  in  lST{i  to  18S0 
port  alone.  were  inflated  on  account  of  the  currency  inflation. 
It  is  difficult  to  estimate  the  reduction  in  rates  Tlie  compressing  of  cotton  for  export,  which 
from  all  Atlantic  and  gidf  jjorts  caused  by  the  Mis-  began  about  INS'.).  re<lucing  the  size  of  bales  at 
sissippi  jetties,  but  it  anionnts  to  sonielliing.  least  two-thirds  of  the  "flat"  bulk,  tended  to  make 
From  1870  to  1S'.)5.  inclusive,  there  were  ex-  lower  rates  of  ship  freight.  The  cost  of  compress- 
ported  1,300. 000. OMO  l>ushels  of  corn,  equal  to  ing  being  put  upon  the  shippers  also  tended  to 
30,400,000  tons;   1 .400.000.ooo  bushels  of  wheat,  reduce  rates. 

equal  to  42.000,0(10.  tons,  making  a  total  of  7H.-  The   improvement  of  otlier  harl)ors  along  the 

400,000  tons  of  grain,  and  about  2:i.00o.00o  tons  of  Atlantic  and  gulf  coast  may  have  exerted  a  greater 

cotton;  a  total  of  the  above  three  articles  of  export  inlluence  upon  rates  than  we  attributed  to  them, 

of.  say.  lOO.OOO.OOi)  tons.  Possibly  the  general  tendency  all  over  the  world 

The  reduction  in  rales  at  New  Orleans  has  made  to  lessen  the  cost  of  transportation  on  land  and 

some  reduction  on  this  large  export  business,  and  water,  rail  and  steamship,  may  not  have  been  fully 

there  might  reasonably  be  applied  to  Sd.OOO.OOO  credited  with  its  effect. 

tons  (having  <Ieducteil  the  New  Orleans  tonnage).  The  influence  of  the  Krie  canal  and  the  great 
$1  per  ton— $S!), 000,000.  or.  say.  $4,400,000  per  lakes  route  in  reducing  or  affecting  rail  rates  may 
annum  during  the  twenty  years.  also  have  exerted  a  greater  effect  iii>on  the  North- 
There  are  many  other  export  articles  to  which  ern.  Central,  and  Middle  States  groups  of  railroads 
this  calculation  might  proi>erly  be  ajiplied.  and  than  we  have  taken  into  consideration,  and  there 
there  has  been  no  account  taken  of  any  imports  or  may  be  other  potent  influences  at  work  not  con- 
receipts    by   coastwise    business,    excejit    at    New  sidered. 

Orleans.     These  would   swell  the   total   lo   much  .Mlowing  to  all  these  factors  a  generous  amount 

larger  figures.  of  influence,  we  reduce  the  figures  to  $l'.-.,  1)00.000 

Summing  up  the  annual  saving,  above  stated,  we  as  the  annual  money  value  of  the  Mississippi  jetties 

have    the    following   as    the    approximate    money  to  the  people  of  this  country,  with  the  belief  that 

value  annually  to  the  country  fri>m  the  Mississijjpi  more    extended    calculations    and    considerations 

jetties:  would  greatly  swell  this  estimate. 
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Incidents  Leading  Up  to  the  Formation  of  this  Important  Commission,  Etc. 


"Ill  coiisideriiifj  tlie  Miss!ssip]>i  river,  we  must 
regard  it  as  a  river  o(  sand  as  well  as  of  water."  In 
the  foregoing;  sentence,  Hon.  Randall  Lee  Gibson, 
United  States  Senator  from  Louisiana,  pithily 
stated  the  problem  which  it  has  been  the  endeavor 
of  civil  and  military  engineers  to  solve  for  three- 
qnarters  of  a  century.  This  jirohlem  presents  plie- 
noiiiena  seemingly  discordant  and  irreconcilable, 
and  yet  known  to  he  controlled  by  and  obedient  to 
fixed  laws.  To  obtain  accurate  knowledge  of  these 
laws  was  the  first  essential  step  towanl  the  perfec- 
tion of  a  plan  that  slionhl  overcome  all  dilli- 
culties  and  keep  this  mighty  stream  under  hinnan 
control. 

The  first  ofticial  action  by  the  general  govern- 
ment in  this  direction  was  taken  in  1S22,  when  two 
engineer  officers  of  the  army,  (General  S.  Bernard 
and  J.  G.  Totten,  after  a  careful  study  of  the  river, 
made  an  elaborate  report  (December  ■2-2.  lS:ii)  in 
which  they  .set  forth  the  result  of  their  investiga- 
tions, and  {leolarcd :  "The  only  means  which  ap- 
pear practicable  to  us  is  the  construction  of  dikc^. 
They  operate  by  diminishing  the  current  above 
them,  thus  economizing  the  expanse  of  water,  at 
the  same  time  constraining  the  current  to  rush  with 
greater  velocity  through  the  narrow  space  to  be 
deepened." 

In  the  same  report  they  describe  the  effects  of  the 
floods  they  had  witnessed,  saying;  "While  the  wa- 
ters of  this  river  are  over  its  banks,  the  operation  of 
the  current  being  in  proportion  to  its  elevation  and 
consetpient  increase  of  velocity,  the  changes  wbicb 
arc  produced  in  the  bed  of  the  river  are  great,  sud- 
den and  numerous.  Then  are  ])roduced  those  imd- 
tiplied  turns  and  elbows  which  so  strikingly  charac- 
terize this  great  river,  and  which  increase  its  chan- 
nel to  the  double  what  it  would  have  been  if  the 
banks  could  have  resisted  its  current.  The  corre- 
sponding concave  parts  of  these  turns  are  some- 
times separated  only  by  a  very  narrow  neck,  which 
being  cnt  through  hy  the  waters,  as  often  happens, 
present  a  new  an<l  navigable  channel  of  perhaps  a 


half  mile  in  length,  in  lieu  of  the  old  one  of  15  or 
:*(l  miles.  The  abandoned  channel  is  entirely  di- 
vided from  the  river  except  in  floods,  and  on  the 
west  si<le.  especially,  becomes  a  lake," 

Tiie  ffoods  of  the  Mississippi  are  one  of  the  phe-' 
noniena  to  be  understood  that  they  may  be  regu- 
lated. The  other  is  the  low-water  periods.  "At 
certain  seasons  of  the  year,"  said  Senator  Gibson, 
in  one  of  his  instructive  speeches,  "the  water  sub- 
sides, the  channel  is  blocked  by  snags  and  sandbars, 
and  lor  a  great  <listance  there  is  only  from  four  to 
eiglil  and  a-half  feet  depth.  This  condition  contin- 
ues not  for  a  few  days  or  a  few  weeks,  hut  for  several 
months  during  every  year,  interrupting  trade  and 
conunerce,  and  making  its  navigation  difficult  and 
perilous;  the  largest  and  co,=;tl!est  boats,  in  which 
great  sums  are  invested,  and  that  give  employment 
to  thousands  f>f  people,  are  compelled  to  lie  idle; 
the  navigalinn  of  the  river  is  almost  as  effectually 
closed  as  if  artificial  dams  were  built  across  its  bed," 

While  the  report  made  in  1S22  hy  army  engi- 
neers awakened  much  interest  in  the  improvement 
in  the  Mississip])i.  and  was  probably  the  primary 
movement  whicb  ultimately  led  to  the  large  grant 
of  public  lan<ls  made  in  1S40,  yet  ihere  was  not  at 
that  time  any  popular  comprehension  of  the  im- 
portance of  the  work  nee<le'l.  or  of  the  vast  national 
interests  that  would  be  served  if  it  were  undertakeu 
and  accomplished.  In  ]S4.'i,  two  distinguisbcd  Con- 
gressmen, James  Gadsen  and  James  Guthrie,  aclintj 
as  a  stib-committee.  made  as  thorough  an  exami- 
nation of  the  subject  as  was  possible,  and  jirepared 
a  report  upon  the  navigation  of  the  Mississippi, 
which  was  approved  by  Hon.  John  C,  Calhoun, 
who  submitted  it  to  Congress,  In  that  report  the 
situation  was  carefully  stateil.  and  it  was  said : 

"The  ex])euditures  on  the  Mis.s!ssippi  thus  far,  if 
reports  are  to  be  credited,  have  produced  no  results 
correspon<hng  to  the  vast  sums  appropriated. 
When  the  channel  has  been  straightened  at  one 
point  it  has  been  lengthened  at  another,  and  ob- 
structions or  deposits  in  one  bend  have  only  been 
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transferred  in  their  removal  to  another.  'Sawyers' 
and  'planters'  have  in  one  season  been  reduced  in 
number  to  be  replaced  by  the  succeeding  one. 

**Tlie  onlv  fact  clearly  established,  and  it  is  one 
to  which  attention  should  be  particularly  directed 
as  bearinf^  with  peculiar  intluence  on  the  proposi- 
tion submitted,  is  that  where  the  banks  of  the 
Mississippi  have  been  leveed  and  {)revented  from 
inundatin<^  the  swamps,  the  spring  rises  are  scarce- 
ly perceptible,  and  the  surplus  waters  are  discharged 
by  deepening  the  be<l;  its  currents  no  longer  able 
to  rise  and  expand  over  a  wider  surface,  they  have 
to  deepen  the  bed  to  furnish  vent  for  the  waters 
to  be  discharged.  The  reclaiming,  therefore,  the 
swamps  and  confining  the  river  to  its  bed  will 
deepen  it,  and  do  more  to  preserve  unimpaired  the 
navigation  of  the  Mississippi  than  all  the  i)rojects 
which  have  hitherto  been  devised  or  acted  on  for 
its  improvement.  The  suggestion,  however,  is 
worthy  of  examination,  and  it  is  the  stronger  rec- 
ommended as  it  may  accomplish  a  great  object 
at  comparatively  little  co.st.  The  .swamps  of  the 
Mississippi  now  worthless,  and  made  so  by  the  inun- 
dations of  that  river,  may  be  made,  bv  their  own 
reclamation,  the  instruments  of  improving  the  navi- 
gation of  that  stream." 

In  this  declaration  is  shown  the  fact  that  although 
the  work  of  the  preceding  years  had  been  so  di.scon- 
nected  that  what  was  done  at  one  point  had  de- 
stroved  the  work  at  some  other,  still  the  theorv 
a<lvanced  by  l^igineers  l>ernar(l  and  Totten  seems 
to  have  been  proved  correct. 

At  great  cost  the  country  was  gradually  accjuir- 
injr  knowledgfe  as  to  how  to  deal  with  this  "river 
of  sand  as  well  as  of  water."  Jt  was  also  slowly, 
very  slowly  incleed,  beginning  to  learn  that  the 
great  waterway  that  extended  from  Canada  to  the 
Gulf  was  a  national  stream,  beyond  the  i)ower  of  the 
interior  States  to  improve  and  to  control.  In  his 
last  speech  in  Congress  Henry  Clay,  the  greatest 
of  the  distinguished  galaxy  of  statesmen  thnt 
adorned  that  era.  referred  to  this  pul)lic  ignorance, 
or  narrowness  of  view,  with  a  pathos  all  the  more 
impressive,  because  of  his  broad  national  ideas  and 
his  prolonged  and  eminent  services  to  his  country. 
The  bill  making  appropriations  for  river  and  harbor 
improvements  being  before  the  Senate,  Mr.  C'lay, 
after  some  preliminary  remarks,  .said : 

"An  honorable  senator  has  gotten  up  and  told 
us  that  here  is  ati  appropriation  of  $2..**00,000.  With 
regard  to  the  api)ro])riations  ma<le  for  that  portion 


of  the  country  from  which  I  come,  the  great  valley 
of  the  Mississippi,  I  will  say  that  we  are  a  perse- 
vering people,  a  feeling  peoi)le  and  a  contrasting 
people;  and  how  long  will  it  be  before  the  people  of 
this  vast  valley  will  rise  en  masse  and  tumble  down 
your  little  hair-splitting  distinctions  about  what  is 
national,  and  demand  what  is  just  and  fair  on  the 
part  of  this  government  in  relation  to  their  great  in- 
terests? The  Mississippi,  with  all  its  tributaries, 
constitute  a  part  of  a  great  system,  and  if  the  system 
l>e  not  national  I  should  like  to  know  one  that  is 
national.  We  are  told  that  a  little  work,  great  in 
its  value,  one  for  which  I  shall  vote  with  great  pleas- 
ure— the  breakwater  in  the  little  State  of  Delaware 
— is  a  great  national  work,  while  a  work  which  has 
for  its  object  the  improvement  of  that  vast  system 
of  rivers  which  constitute  the  valley  of  the  Missis- 
sippi, which  is  to  .save  millions  and  millions  of  prop- 
erty and  many  human  lives,  is  not  a  work  to  be 
done  because  not  national ! 

Around  the  region  of  the  coast  of  the  Atlantic, 
the  Mexican  Gulf  and  the  Pacific  coast  everywhere 
we  pour  out  in  boundless  and  unmeasured  streauN 
the  treasure  of  the  United  States,  but  none  to  the 
interior  of  the  West,  the  valley  of  the  Mississippi, 
luery  cent  is  contested  and  denied  for  that  object. 

Sir,  I  call  upon  the  Northwestern  Senators,  upon 
Western  Senators,  upon  Eastern  Senators,  ujion 
Senators  from  all  (piarters  of  the  l-nion,  to  recollect 
that  we  are  part  c^f  our  connnon  country." 

Had  the  facilities  for  the  transmis.sion  of  congres- 
sional proceedings  been  then  what  they  are  now, 
this  address  would  have  appeared  in  full  in  every 
morning  paper  in  the  land,  and  this  appeal  would 
have  been  responded  to  by  the  devoted  friends  of 
Henry  Clav  in  every  State.  But  it  was  heard  onlv 
by  his  audience  in  the  Senate  chamber,  and  was  then 
buried  in  the  pages  of  the  Congressional  Record. 
It  had  its  effect,  however,  upon  pending  legislation, 
for  an  ai)propriation  for  work  on  the  Mississippi 
was  made. 

In  isr>()  Colonel  Humphrey  and  Captain  Abbot. 
of  the  Ignited  States  Engineers,  were  detailed  to 
make  a  comi)lete  survey  of  the  Mississippi.  They 
si)ent  ten  years  in  the  work.  Their  report  has  been 
pronounced  "a  monument  of  industry  and  learn- 
ing." It  convinced  many,  in  and  out  of  Congress, 
that  vsonie  continuous  system  ought  to  be  adoptetl 
for  insuring  the  connnerce  of  the  river  against  the 
losses  consequent  upon  Hoods  and  low  water  pe- 
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riods.  Tiic  general  opinion  seems  to  have  been  that 
mure  levees  should  he  huilt,  and  that  those  alreativ 
constructed  slioiil<l  be  strenj^tlicned  where  neces- 
sary. Special  committees  were  created  by  Con- 
liress.  who  ai^reed  iii)on  a  l)ill  for  constriictini^  lev- 
ees, which  i)asse(l  one  house  only  to  be  lost  in  the 
other.  Meanwhile,  the  peoi)le  of  the  Mississii)i)i 
delta  were  steadilv  taxinii:  themselves  to  maintain 
the  existinj^  barriers,  which  were  essential  to  their 
protection.  Then  came  the  war,  with  its  attendaiU 
devastation.  1  )urin54"  its  continuance  the  levee.- 
were  nci^iected,  and  many  were  either  in  part  (»r 
wholly  destroyed.  Soon  after  peace  was  declared, 
in  IN^IT),  .Secretary  Stanton  ordere<l  the  levees  to  be 
rebuilt,  believim^:,  savs  Senator  (libson,  that  it  was 
an  "act  of  humanity  to  restore  these  public  works 
essential  to  the  i^^ood  order  of  society,  and  now 
needed  more  than  ever  by  a  peo))le  struii^i^linj^  with 
poverty  amid  social  and  ])olitical  conditions  involv- 
in*^  a  disrupti(^n  of  traditions  and  customs  and  es- 
ta.blished  relations,  but  it  was  not  done." 

In  IsT  1  a  commission  was  aji^^ain  api)ointed  to  de- 
termine what  oui^ht  to  be  done.  President  (Irant 
was  stronirlv  in  favor  of  its  recommen<lations  to 
reconstruct  the  levees,  but  even  his  iniluence  was 
not  sufficiently  ])owerful  to  i)r()duce  favorable  ac- 
tion in  Con^q^ress. 

Meanwhile  a  new  interest  in  the  condition  and 
needs  of  the  lower  Mississii)pi  valley  had  been 
created  that  was  to  have  a  most  i)()tential  inihience 
ui)on  its  future.  Populatic^n  had  followed  the  lines 
of  the  trans-continental  railroads  and  their  feeders 
until  ^r^TiX  States  had  been  carved  out  of  the  coun- 
try on  both  sides  of  the  Rockv  mountains:  pros- 
perous  cities  had  sprunq^  into  existence;  vast  areas 
of  wilderness  had  been  broufi^ht  under  cultivation, 
and  for  their  inunense  crops  of  wheat  and  corn  there 
was  no  adequate  transportation.  From  all  these 
fertile  farms  and  j)rosperous  cities  came  a  demand 
for  the  imiM'ovement  of  the  Mississippi.  The  ])um 
of  a  voluntary  association  was  sui^i^ested.  St.  i.ouis 
took  the  leatl  in  this  matter,  and  soon  a  powerful 
ori^-anization  was  effected.  numberinjLj^  in  its  mem- 
bership manv  inlluential  citizens  of  everv  State  from 
Minnesota  to  Louisiana,  and  conventions  were  held, 
siatistic^i  were  com|)iled.  ))ublic  S])irit  was  aroused, 
and  the  ]>ublic  t>pinion  of  the  entire  rei^ion  front 
Canada  to  the  i;'ulf  was  brou<i^ht  to  bear  u])on  C^in- 
i^ress.  The  Hrst  tanj^ible  result  of  this  s|)ontaneous 
uprisinj;-  was  the  ori;anization  in  the  1  louse  of  Rep- 


resentatives of  the  forty-fourth  Con|;^ress  of  a  per- 
manent committee  on  levees,  the  first  of  the  kind 
that  had  ever  been  created.  This  committee  framed 
a  bill  for  the  rebuildinji;  of  the  levees  and  for  the 
protection  of  the  entire  alluvial  rej^ion  from  flood.s 
but  althoui^h  it  was  earnestly  and  ably  advocated 
it  failed  to  .c^et  a  third  of  the  votes  of  the  House. 
The  i^reat  W'est  was  (letermine<l  that  something 
should  be  done.  At  least  the  mouth  of  the  Missis- 
si))pi  shouM  be  made  an  open  jj^ateway  to  the  sea. 
(.'apt.  James  1>.  Eads,  an  eminent  civil  engineer  of 
St.  Louis,  devised  a  plan  for  the  accomplishment 
of  this  work,  which  was  i)ressed  ui)on  and  carried 
ihrou.i^h  ('ont;ress.  The  task  was  entruste<l  to  the 
man  whose  genius  had  <levised  the  plan,  and  he  car- 
ried it  ihroui^h  to  a  triumphant  success.  At  last 
the  nation  recognized  in  some  measure  the  impor- 
tance of  the  Mississippi  river  as  a  hij^hway  of  com- 
merce. 

When  the  i)lan  proposed  by  Ca|)tain  l^ads  for 
makini^  a  ])ermanent  shij)  channel  at  the  mouth  of 
the  Mississippi  was  first  propose<l,  there  were  many 
engineers  of  eminence  who  doubted  its  feasibilitv, 
and  some  of  them  spent  nuich  time  and  labor  in 
ari^uinj^  ai^ainst  it.  But  after  the  great  work  had 
been  accomplished  and  all  that  its  ingenious  in- 
ventor had  promised  had  been  more  tlian  fultille<l, 
the  people  of  the  upi)er  as  well  as  the  lower  valley 
were  ins[)ired  with  greater  confidence  than  ever  tlia* 
human  skill  was  equal  to  the  task  of  confining  the 
Mississippi  within  bounds  that  it  should  never  pass, 
to  the  great  advantage  of  connnerce,  and  to  the 
reas(Mial)le  security  of  life  and  |)roperty  throughout 
all  the  extensive  region  subject  to  frequent  over- 
Ihnvs. 

If  this  could  be  accomplished  there  was  every 
reason  whv  it  should  be  undertaken  at  once,  for  the 
ra|>i(l  growth  of  the  Northwest  and  the  consequent 
increase  of  its  grain  crops  made  more  and  cheaper 
transportation  facilities  an  imperative  necessity. 
I'roni  the  head  c^f  navigation  to  Port  Eads  this  was 
the  rloniinant  subject  of  thought  and  discussion 
among  the  j)eoi)le.  **The  wisdom  of  Congress 
should  be  invoked,"  said  (ieneral  Garfield,  "to  de- 
vise some  plan  by  which  the  great  river  shall  cease 
to  be  a  terror  to  those  who  dwell  upon  its  banks, 
and  by  which  its  shipping  may  safely  carry  the  in- 
dustrial produces  (^f  2r),000,000  of  people."  The 
peojde,  by  popular  petitions,  by  memorials  from 
cluunbers  of  conmierce  and  boards  of  trade,  by  reso- 
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plained  the  necessity  for  the  proposed  action.  Mr. 
Robinson  said : 

"The  committee  have  found  these  two  subjects 
to  be  interdependent.  They  have  not  seen  in  the 
investigation  they  have  given  that  the  one  neces- 
sarily stands  apart  from  the  other.  All  the  writers 
and  all  the  engineers  from  whom  they  have  heard 
declare  that  in  some  measure,  greater  or  less,  the 
protection  of  the  lands  has  also  an  influence  upon 
the  navigable  character  of  the  river.  *  '''  This 
bill  is  intended  to  provide  a  commission  to  devise  a 
plan  for  the  improvement  of  the  Mississippi  river 
and  the  protection  of  the  alluvial  lands  combined. 
If  as  a  part  of  the  whole  j)lan  for  the  improvement 
of  tlie  river  for  the  purposes  of  navigation,  and  in- 
cidental thereto,  the  lands  of  the  valley  may  he  pro- 
tected, I  am  in  favor  of  it." 

General  Banks,  whose  campaigns  on  the  lower 
Mississippi  and  its  tributaries  had  familiarized  him 
with  its  conditions  and  needs,  supported  the  bill 
ardently,  and  with  patriotic  breadth  characteristic 
of  that  statesman,  he  said: 

**I  have  already  stated  that  the  improvement  of 
the  alluvial  lands  is  incidental  to  this  work.  Tt  can- 
not be  separated  from  it.  No  declaration  or  act  of 
Congress  can  prevent  it.  If  we  make  the  river  what 
it  ought  to  be  we  will  tnake  40,000,000  acres  of  the 
best  cotton  and  sugar  lauds  on  the  face  of  the  earth 
in  consequence  of  the  necessary  improvement  of  the 
river — 40,000,000  where  now  ouly  1,000,000  exists. 
Tt  is  inseparable  from  it  and  incidental  to  the  im- 
provement of  the  river." 

The  late  Randall  T..  (iibsou,  then  a  representa- 
tive, afterward  a  senator,  from  Louisiana,  who  from 
the  beginning  had  been  one  of  the  most  intelligent 
and  indefatigal)le  advocates  of  Mississippi  river  im- 
provement, said: 

"A  jetty  is  a  levee,  in  the  popular  sense  of  the 
word,  within  the  bed  or  channel  of  the  river,  while 
a  levee  is  a  jetty  on  the  bank  of  the  stream.  This 
l)lan  rests  upon  the  theory  that  in  sedimentary  riv- 
ers, in  the  Mississippi  ])articular!y,  as  the  water  is 
confined  its  velocity  and  (lc])th  is  increased  and  the 
surface  lowered,  and  that  thus  two  great  ol)jects 
mav  be  acomplished  bv  one  rnid  the  same  method, 
namely,  'ease  and  safety'  to  navigation  and  ])rotec- 
tion  to  the  industrious  ])eo|)le  on  the  banks  from  the 
dreaded  floods." 

Representatives  by  the  chairman  of  the  Commit- 
tee on  the  Laws  and  Improvement  of  the  Missis- 
sippi River,  Hon.  E.  W.  Robertson,  of  Louisiana, 


in  a  speech  advocating  the  appointment  of  a  com- 
mission. He  said  of  the  bill  then  pending:  "It 
contemplates  the  improvement  of  the  chief  avenue 
of  transportation  of  a  great  commercial  nation.  It 
also  seeks  to  protect  from  floods  and  pestilence  over 
20,000,000  acres  of  the  most  fertile  and  productive 
lands  upon  the  face  of  the  earth.  It  does  not,  as 
is  so  often  alleged,  aim  at  the  reclamation  of  those 
lands,  or  seek  to  perform  work  which  properly  be- 
longs to  the  individual  citizen.  The  word  'reclama- 
tion' is  not  used  in  this  bill.  It  is  well  that  we  un- 
derstand the  distinction  at  the  outset  of  this  dis- 
cussion, for  the  wrong  use  and  confusion  of  terms 
have  given  the  opponents  of  river  improvement  an 
ojjportunity  to  misinterpret,  and  therefore  niisrej^- 
resent,  the  object  we  seek  to  accomplish.  The  word 
'reclamation'  has  furnished  them  with  the  kevnote 
of  unjust  criticism.  We  simply  ask  protection  from 
the  frecjuent  ravages  of  this  great  river,  over  which 
no  power  but  the  General  Government  has  legal 
control,  in  order  that  we  who  possess  lands  along 
its  course  may  have  an  oi)portunily  to  reclaim  and 
cultivate  them  at  our  own  ex|)ense." 

But  notwithstanding  the  earnestness  of  the 
friends  of  the  measure,  and  the  unanswerable  argu- 
ments urged  in  its  favor,  the  bill  failed. 

At  the  extra  session  of  the  Forty-sixth  Congress 
several  new  bills  were  modeled  on  that  which  failed, 
but  linu'ting  the  field  of  work.  These  were  followed 
by  one  pre])ared  by  l\e|>resentative  (iibson,  of  Loui- 
siana, introduced  May  10,  jsTO,  entitled  ''a  bill  to 
provide  for  the  appointment  of  a  Mississippi  River 
Conunission'  for  the  improvement  of  said  river  from 
the  head  of  the  passes  near  its  mouth  to  its  head- 
waters." This  measure  was  sent  to  the  committee, 
was  favorably  re|)orted  back  to  the  House,  which 
passed  it  the  first  week  in  June,  with  but  twenty 
votes  against  it.  In  the  Senate  it  was  amended  in 
some  unimi)ortant  particulars  and  then  passed  with 
but  four  adverse  votes.  The  House  accej^ted  the 
Senate  amendments,  the  bill  was  sent  to  the  Presi- 
dent, and  was  approved  June  2s,  1S79.  The  fol- 
lowing is  a  verbatim  co|)y  of  this  imi)ortant  meas- 
ure : 

[Public— No.  ;]4.] 
"An  Act  to  Provide  for  the  A])pointment  of  a  *Mis- 

sissippi  River  Ct)nunissi(^n'  for  the  Improvement 

of  Said  River  from  the  Head  of  the  Passes  near 

its  Mouth  to  its  Head-waters. 

Be  it  enacted  by  the  Senate  and  House  of  Repre- 
sentatives of  the  United  States  of  America  in  Con- 


216 


Riparian  Lands  of  the  Mississippi  River: 


gress  assembled,  That  a  commission  is  hereby 
created,  to  be  called  'The  Mississippi  River  Com- 
mission/ to  consist  of  seven  members. 

Sec.  2.  The  President  of  the  United  States  shall, 
by  and  with  the  consent  of  the  vSenate,  appoint  sev- 
en commissioners,  three  of  whom  shall  be  selected 
from  the  Engineer  Corps  of  the  Army,  one  from 
the  Coast  and  Geodetic  Survey,  and    three  from 

m 

civil  life,  two  of  whom  shall  be  civil  engineers. 
And  any  vacancy  which  may  occur  in  the  connnis- 
sion  shall  in  like  manner  be  filled  bv  the  President 
of  the  United  States;  and  he  shall  designate  one 
of  the  commissioners  appointed  from  the  Engineer 
Corps  of  the  Army  to  be  president  of  the  commis- 
sion. The  commissioners  appointed  from  the  luigi- 
neer  Corps  of  the  Army  and  the  Coast  and  (ieo- 
detic  Survey  shall  receive  no  other  |)ay  or  compen- 
sation than  is  now  allowed  them  by  law,  and  the 
other  three  commissioners  shall  receive  as  pay  and 
compensation  for  their  services  each  the  sum  of 
$iJ,(K)()  per  annum;  and  the  connnissioners  ap- 
pointed under  this  act  shall  remain  in  ofifice  subject 
to  removal  by  the  President  of  the  United  States. 

Sec.  3.  It  shall  l)e  the  duty  of  said  conunissi'»n 
to  direct  and  comi)lete  such  surveys  of  said  river, 
between  the  Head  of  the  J^asses  near  its  mouth  to 
its  headwaters  as  may  now  be  in  progress,  and  to 
make  such  additional  survevs,  examinations  and 
investigations,  t()i)ographical,  hy<lrogra))hical  and 
hydrometrical,  of  sai<l  river  an<l  its  tributaries,  a*^ 
may  be  deemed  necessary  by  said  connnission  to 
carry  out  the  objects  of  this  act.  Aud  to  enable 
said  commission  to  complete  such  surveys,  exami- 
nations and  investigations,  the  Secretary  of  War 
shall,  when  re(juested  by  sai<l  connnission,  detail 
from  the  Engineer  Corps  of  the  Army  such  officers 
and  men  as  may  be  necessary,  and  shall  place  in  the 
charge  and  for  the  use  of  said  commission  such  ves- 
sel or  vessels  and  such  machinery  an<l  instrimients 
as  may  be  under  his  control  and  may  be  deemed 
necessary.  And  the  Secretary  of  the  Treasury  shall, 
when  requested  by  said  commission,  in  like  manner 
detail  from  the  Coast  and  Geodetic  Survey  such 
officers  and  men  as  may  be  necessary,  and  shall 
place  in  the  charge  and  for  the  use  of  said  connnis- 
sion such  vessel  or  vessels  and  such  machinery  and 
instruments  as  may  be  under  his  control  and  mav  be 
deemed  necessary-.  And  the  said  connnission  mav, 
with  the  approval  of  the  Secretary  of  War,  employ 
such  additional  force  and  assistants,  anrl  provide. 


by  purchase  or  otherwise,  such  vessels  or  boats  and 
such  instruments  and  means  as  may  be  deemed  nec- 
essary. 

Sec.  4.  It  shall  be  the  dutv  of  said  commission 
to  take  into  consideration  and  mature  such  plan 
or  plans  and  estimates  as  will  correct,  permanently 
locate  and  deepen  the  channel  and  protect  the  banks 
of  the  Mississippi  river;  improve  and  give  safety 
and  ease  to  the  navigation  thereof;  prevent  de- 
structive floods;  promote  and  facilitate  connnerce. 
trade  and  the  i)ostal  service;  and  when  so  preparetl 
and  matured,  to  submit  to  the  Secretary  of  War  a 
full  and  detailed  report  (»f  their  proceedings  and  ac- 
tions, and  of  such  plans,  with  estimates  of  the  cost 
thereof,  for  the  purpose  aforesaid,  to  be  by  him 
transmitted  to  Congress;  i)rovi(led  that  the  Com- 
mission shall  report  in  full  upon  the  practicability, 
feasibility  an<l  probalile  cost  of  the  varitms  ])lans 
kno\yn  as  the  jetty  system,  the  levee  svstem  and  the 
outlet  system,  as  well  as  upon  such  others  as  they 
deem  necessary. 

Sec.  f).  The  said  commission  may,  prior  to  the 
completion  of  all  the  surveys  and  examinations  con- 
templated by  this  act,  prei)are  and  submit  to  the 
Secretary  of  War  plans,  specifications  and  estimates 
of  costs  for  such  inunediate  works  as,  in  the  ju<lg- 
ment  of  said  commission,  may  constitute  a  part  of 
the  general  system  of  works  herein  contemplated, 
to  be  by  him  transmitted  to  Congress. 

Sec.  <;.  The  Secretary  of  War  may  detail  from 
the  l^mineer  Corps  of  the  Army  of  the  United 
States  an  officer  to  act  as  secretary  (»f  said  connnis- 


sion. 


Sec.  7.  The  Secretary  of  War  is  hereby  author- 
ized to  expend  the  sum  of  $17r).()00,  or  so  nnich 
thereof  as  mav  be  necessary,  for  the  payment  of  the 
salaries  herein  provided  for,  and  of  the  necessary 
ex))enses  incurred  in  the  completion  of  such  surveys 
as  may  now  be  in  progress,  an<l  of  such  additionnl 
siu'vevs,  examinations  and  investigations  as  may  be 
ileemed  necessary,  reporting  the  ])lans  and  esti- 
mates, and  the  i)lans,  s])ecifications  and  estimates 
contemplated  by  this  act,  as  herein  provided  for; 
and  said  sum  is  hereby  ai)proi)riated  for  said  pur- 
poses out  of  anv  money  in  the  treasurv  not  other- 
wise  appropriated. 

Approved  June  28,  1S70.'' 


NoTB.— This  article  is  from  the  book  on  Mississippi  River,  edited  by 
Frank  H.  Tompkins  and  published  by'the  Manufacturers*  Record,  of  Ilalti- 
niore.    Known  in  Congrt'ssional  Library  as  "Tompkins  on  Mississippi  River." 
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THE   MISSISSIPPI    RIVER   AND   ITS    LOW   LANDS 


By  ROBERT  S.  TAYLOR,  Member  of  the  Mississippi  River  Commission 


An  inquisitive  traveler  who  should  undertake  to 
pace  the  margin  of  the  -Mississippi  Valley  would 
begin,  we  might  say,  at  Decatur,  Alabama,  and 
would  follow  thence  the  zig-zag  crest  of  the  Appa- 
lachian range  and  its  northern  foot-hills  to  within 
less  than  eight  miles  of  Lake  Erie.  Passing  be- 
tween its  shore  and  Lake  Chautauqua,  he  would 
drop  southwestw^ard  to  Crestline,  Ohio;  thence  to 
Fort  Wayne,  Ind.,  and  onward  past  Lake  Michigan 
so  close  to  Qiicago  that  he  would  see  its  smoke 
in  the  sky  as  he  journeyed.  Just  missing  Green 
Bay,  he  w'ould  take  a  bite  out  of  Northern  Michi- 
gan in  order  to  inclose  the  Wisconsin  River;  leave 
Duluth  a  few^  miles  to  the  right;  go  around  the 
group  of  lakes  in  northern  Minnesota  headed  by 
Itasca;  turn  abruptly  southward  a  hundred  miles 
or  so  to  Brown's  Valley  between  Lakes  Traverse 
and  Big  Stone,  where  companion  drops  of  the  same 
shower  part  company  for  Hudson's  Bay  and  the 
Gulf  of  Mexico.  Thence  by  the  northeast  corner 
of  North  Dakota,  taking  a  slice  out  of  British 
America  en  route,  to  the  Rockv  Mountain  ravine 
where  Milk  River  bubbles  out  of  its  fountain 
spring;  thence  on  the  backbone  of  the  continent 
through  Leadville,  Colo.,  to  Sante  Fee,  N.  M.; 
thence  across  New  Mexico  and  Texas  between 
Denison  and  Dallas  to  Shreveport  and  the  Gulf. 
What  a  wonderful  journey  to  think  of,  and  what  an 
empire  in  area,  population  and  power  it  would 
encompass. 

Geologists  tell  us  that  the  Mississippi  River,  so 
far  from  being  the  Father  of  Waters,  as  the  red 
men  called  it,  is  one  of  the  Qiildren  of  Waters,  and 
among  the  youngest  of  the  family  at  that.  Which 
goes  to  show  that  to  be  last  is  not  necessarily  to  be 
least  among  rivers  any  more  than  among  men. 
The  great  Appalachian  backbone  lifted  its  skyline 
high  above  the  sea  for  centuries  of  centuries  before 
there  was  any  Mississippi  River  for  De  Soto  to 
discover.     Down  its  western  slope  the  Allegheny, 


Monongahela,  Cumberland,  and  Tennessee  Rivers 
carried  the  products  of  erosion  into  the  adjacent 
sea,  where  they  formed  a  wide  fringing  shelf  of 
deposit.    After  the  lapse  of  we  know  not  how  many 
ages,  the  earth,  in  an  effort  to  relieve  itself  from 
some  intolerable  strain,  lifted  up  the  bottom  of  the 
eastern  Pacific  and  built  from  it  the  Rocky  Moun- 
tain range.    Thus  was  made  the  western  wall  of  the 
Mississippi  Valley.     To  fill  in  the  space  between 
this  wall  and  the  older  one  on  the  east,  Nature 
taxed  all  her  resources  of  land-building  agencies — 
the  frost,  the  rain,  the  river,  the  glacier — decom- 
posing,   pulverizing,    transporting,    and    assorting 
the  solid  stuff  of  mountain  sides;   plants  and  ani- 
mals, living,  growing,  dyin^f,  rotting,  and  mingling 
their  dead  tissues  with  the  deader  dust  of  rocks  in 
a  soil  waiting  only  the  seed  of  the  sow^er  to  blossom 
into  new  forms  of  vitalitv  for  the  use  of  the  heir 
of  the  manor,  man,  when  he  should  come  into  his 
inheritance.     And    so   was   made   the   Mississippi 
Valley — a  sub-division  of  the  earth's  surface,  w'hich, 
if  we  take  into  account  its  area,  the  value  and  diver- 
sity of  its  productions,  and  the  thrift,  wealth,  intelli- 
gence,   and   progressiveness   of  its   population    is 
without  its  like  on  the  globe.     It  is  a  curious  cir- 
cumstance that  the  Star  of  Empire  should  follow 
westward  the  progress  of  geological  land  building; 
and  that  the  geographical  area  last  made  ready  for 
occupation    l)y    man    under    favoring    conditions 
should  become  the  seat  of  his  latest  and  highest 
achievements  in  life,  liberty,  and  government. 

This  stupendous  process  of  land  extension  has 
not  only  come  down  to  an  immediately  recent  geo- 
logical period,  but  is  in  progress  yet.  At  Cairo, 
111..  1,001  miles  from  the  Gulf  of  Mexico  bv  the 
windings  of  the  river,  is  gathered  together  the  sur- 
plus rainfall  of  nearly  a  million  square  miles,  con- 
centrated by  the  confluence  of  the  Tennessee,  Cum- 
berland, Ohio,  Mississippi,  and  Missouri  Rivers; 
the   last   two  uniting  something  over  200   miles 
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above.  Here  heads  the  greater  Mississippi.  The 
last  remnant  of  the  Appalachian  sea  was  a  narrow 
prolongation  of  the  Gulf  of  Mexico  extending  to 
this  meeting  ground  of  rivers,  into  the  head  of 
which  they  poured  their  floods  in  a  group  of  falls 
or  cataracts  of  sublime  grandeur.  In  the  lapse  of 
ages  the  detritus  brought  down  by  them  filled  this 
long  frith  and  transformed  it  into  a  sloping,  alluvial 
plain  having  a  descent  to  the  Gulf  in  its  700  miles 
of  length  of  about  300  feet,  and  embracing  an  area 
of  29,790  square  miles  subject  to  overflow  in  its 
natural  state  during  great  floods. 

It  is  probable  that  in  past  ages  climatic  and  geo- 
logical conditions  combined  to  make  this  process 
of  transportation  and  deposit  far  more  active  and 
effective  than  at  present.  But  it  is  still  going  on 
wherever  man  has  not  interfered  with  it.  At  the 
mouth  of  the  river  the  land  is  growing  outward  into 
the  sea.  The  region  south  of  Red  River  and  west 
of  the  Mississippi,  known  as  the  Atchafalaya  Basin, 
is  in  large  part  in  an  unfinished  stage  of  develop- 
ment. Large  areas  in  that  basin  are  barely  above 
the  sea  level. 

While  the  Mississippi  is  a  bold,  bad  river  in  many 
of  its  ways,  there  is  much  to  be  said  to  its  credit. 
It  and  its  tributaries  furnished  the  highways  by 
which  civilization  penetrated  the  heart  of  the  North 
American  continent.  The  length  and  ramification 
of  the  navigable  waterways  which  they  afford  is 
astonishing.  Starting  from  Cairo  steamboats  can 
ascend,  and  do  in  fact  navigate  the  Tennessee  349 
miles  to  Florence,  Tenn.;  the  Cumberland  197 
miles  to  Qarksville,  Tenn.;  the  Ohio  967  miles  to 
Pittsburgh,  and  the  Monongahela  and  Allegheny 
still  further;  the  Mississippi  929  miles  to  St.  Paul, 
and  the  Missouri  to  the  foot  hills  of  the  Rocky 
Mountains.  The  main  stem  below  is  1,061  miles 
in  length,  and  its  tributaries,  St.  Francis,  White, 
Yazoo,  Arkansas,  and  Red,  are  all  navigable,  some 
of  them  for  long  distances.  The  total  navigable 
length  of  all  the  rivers  of  the  valley  has  been  com- 
puted at  over  15,000  miles.  Except  for  these 
natural  highways,  and  the  genius  of  Fulton,  who 
built  his  steamboat  in  the  verv'  nick  of  time  to  fit 
his  country's  need  of  it,  this  vast  region  wonJd  have 
remained  in  the  possession  of  the  red  men  and  their 
wild  companions  for  many  years  longer  than  they 
were  able  to  keep  it. 

When  we  consider  what  the  occupation  of  that 
valley  meant,  the  homes  that  were  planted  there, 
the  states  that  were  founded,  the  tremendous  im- 


pulse that  was  given  to  the  growth  of  free  institu- 
tions among  men  by  its  marvelous  development,  we 
must  admit  that  with  all  its  faults  the  Mississippi 
has  rendered  more  signal  service  to  mankind  than 
any  other  river  that  flows. 

Those  were  great  days — those  days  of  the  early 
settlement  of  the  eastern  half  of  the  upi>er  Missis- 
sippi Valley.  To  go  home-seeking  into  the  wilder- 
ness, to  float  down  noble  streams  on  voyages  of 
discovery,  to  take  possession  of  the  soil  as  the  orig- 
inal occupant  was  an  experience  not  to  be  repeated 
in  all  its  inspiring  circumstances.  The  w^orld  has 
no  more  such  lands  awaiting  subjugation  by  civil- 
ized man  as  those  which  the  pioneer  found  in  Ten- 
nessee, Kentucky,  Ohio,  Indiana,  and  Illinois.  The 
later  settlement  of  the  western  West  of  Iowa, 
Missouri,  Kansas,  and  Nebraska,  when  emigrants 
traveled  by  rail  and  sent  telegrams  back  announc- 
ing their  arrival,  was  swifter  in  its  progress,  but  it 
wanted  the  romance,  the  poetry,  the  charm  of  the 
real  pioneer  days, 

The  divine  command  to  man  to  subdue  the  earth 
grows  to  mean  more  and  more  as  the  centuries  pass 
bv.  It  seemed  to  suffice  at  first  to  transform  for- 
ests  into  cultivated  fields.  Then  roads  had  to  be 
made,  ships  built,  and  steam  and  electricity  broken 
to  harness.  In  some  departments  this  subjugation 
of  the  earth  and  its  forces  appears  to  have  reached 
a  degree  of  completeness.  But  in  one  we  seem  to 
be  ever  approaching  and  never  reaching  that  point. 
It  is  in  the  highways  of  the  water;  their  lines,  chan- 
nels, and  terminals. 

The  seas,  the  lakes,  and  the  rivers  are  the  oldest 

of  all  the  paths  of  commerce,  and  still  the  best,  and 

yet  never  quite  adequate  to  the  demands  upon 
them.    A  ship  can  sail  round  the  world  to  find  her 

voyage  stopped  by  a  bar  in  sight  of  the  quay  to 
which  her  cargo  is  consigned.  A  steamboat  would 
have  a  thousand  miles  of  unbroken  navigation,  but 
for  a  few  piles  of  sand  a  few  inches  too  high  to  let 
her  keel  pass  over.  To  deepen  and  improve  river 
channels  and  open  the  doors  of  harbors  are  the 
ever  present,  ever  pressing,  never  completed  prob- 
lems of  modern  commercial  development. 

One  of  the  most  notable  achievements  in  that 
field  was  the  opening  of  the  mouth  of  the  Missis- 
sippi by  the  South  Pass  Jetties.  The  history  of  this 
great  work  is  not  as  familiar  to  the  American  peo- 
ple as  it  deserves  to  be.  Twenty  years  of  unob- 
structed access  to  New  Orleans  Harbor  has  effaced 
from  our  remembrance  the  days  when  the  largest 
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ships  never  attempted  to  reach  it,  and  when  fleets 
of  the  smaller  ones  that  dare'd  try  it  used  to  wait 
outside  the  bar  for  davs  for  a  favorable  tide.  The 
stor)*^  of  the  undertaking,  the  incredulity  with 
which  the  proposal  was  at  first  received,  the  oppo- 
sition which  it  encountered,  the  halting,  hesitating 
encouragement  which  it  received  from  the  govern- 
ment, the  indomitable  courage  and  perseverance  of 
its  projector,  the  marvelous  persuasiveness  by 
which  he  enlisted  capitalists  in  a  work  in  which  the 
contractor  took  all  the  hazards  of  its  results,  the 
skill  with  which  he  executed  it,  and  the  immediate- 
ness  and  completeness  of  its  success,  form  a  chapter 
of  intensest  interest  in  the  history  of  the  United 
States.  The  Hall  of  Fame  of  American  engineers 
will  be  incomplete  without  a  niche  for  James  B. 
Eads. 

The  principal  applied  in  that  improvement  was 
simplicity  simplified.  One  of  the  river's  five  diverg- 
ing mouths,  or  ^'passes,''  as  they  are  termed,  a  small 
one,  carr\'ing  only  about  eleven  per  cent  of  the 
total  discharge  of  the  river,  was  selected.  Walls 
of  brush  mattresses,  cribs,  stone,  and  concrete  were 
built  on  each  side,  from  the  deep  water  above  the 
bar  that  crossed  it  at  the  line  where  river  and  ocean 
met  and  the  river  threw  down  its  sand,  across  the 
bar  to  deep  water  on  the  sea  side.  Tliese  concen- 
trated the  flow  of  water  within  defined  lines  and 
extended  it  farther  into  the  gulf.  To  increase  the 
velocity  of  that  flow  thin  brush  mattresses  were 
placed  across  the  other  passes.  These  were  suffi- 
cient to  increase  the  velocity  of  the  current  through 
South  Pass  only  slightly,  but  enough,  with  some 
aid  from  a  dredge,  to  wash  out  the  obstructing  bar, 
and  give  free  entrance  for  the  largest  ships.  From 
the  Head  of  the  Passes — that  is,  from  the  ix)int 
where  the  branching  passes  diverge — to  New  Or- 
leans, the  river  channel  is  deep  enough  for  the 
largest  ships.  And  so  the  world's  commerce  found 
access  to  New  Orleans  Harbor. 

The  fluid  which  flows  down  the  Mississippi  is 
called  water  bv  courtesv;  it  is  reallv  a  mixture  of 
water  and  earth — enough  earth  to  give  it  the  color 
of  mud,  but  not  quite  enough  to  give  it  the  con- 
sistency of  soup.  A  tumblerful  of  it,  after  standing 
a  few  hours,  will  precipitate  a  teaspoonful  of  set- 
tlings of  the  fluidity  of  hotel  cream.  The  quantity 
of  earthy  matter  thus  transported  is  enormous.  It 
is  equal  in  bulk  to  one  part  in  2,900,  and  in  weight 
to  one  in  1,500  of  the  total  average  volume  flowing. 
At  an  active  rising  stage  the  sediment  carried  past 


a  given  point  is  equal  to  a  thousand  tons  a  minute. 
If  at  such  a  point  a  screen  could  be  placed  across 
the  river  that  w  ould  filter  the  water  perfectly  with- 
out checking  its  flow,  there  would  be  enough  earth 
accumulated  to  make  a  wall  across  the  entire  chan- 
nel a  foot  thick  in  eight  minutes.  If  the  total 
amount  which  is  in  suspension  and  course  of  trans- 
portation at  a  given  moment  between  Cairo  and 
the  Gulf  at  ordinary  stage  could  be  gathered  to- 
gether as  dr>'  land  by  a  flash  of  lightning,  it  would 
weigh  over  sixteen  million  tons  and  would  cover 
six  thousand  acres  of  land  a  foot  deep  with  prime 
garden  soil. 

This  carr}Mng  capacity  of  the  river  depends  upon 
the  velocitv  of  its  flow.  When  it  is  loaded  to  its 
maximum  at  a  given  velocity  any  diminution  of 
that  velocity  compels  it  to  drop  part  of  its  load. 
And  it  drops  first,  of  course,  the  heavier  particles, 
such  as  coarse  grains  of  sand,  carr}'ing  the  lighter 
particles  further  on. 

As  has  been  stated,  the  alluvial  valley  of  the 
Mississippi  from  Cairo  to  the  Gulf  is  an  old  frith 
filled  up  by  the  deposits  of  the  rivers  which  empty 
into  it.  This  valley  varies  from  twenty  to  forty 
miles  in  width,  and  the  river  descends  it  by  a  path 
which  touches  the  bluff  on  either  side  only  at  a  few 
places,  and  then  only  for  a  few  thousand  feet,  and 
is  so  full  of  crooks  and  turns  that  a  steamboat  will 
box  the  compass  several  times  round  in  going 
down  it  once. 

This  tortuous  channel  is  entirelv  of  the  river's 
own  making;  sides,  bottom,  width,  depth,  direc- 
tion— everything.  Every  siK)onful  of  earth  in  the 
valley  was  l3rought  to  the  place  where  it  is  by  flow- 
ing water.  It  stopped  at  the  place  where  it  is 
because  the  velocitv  of  water  was  insufficient  to 
carry  it  further.  Every  square  foot  of  the  face  of 
every  vertical  bank  on  the  river  is  exposed  as  it  is, 
because  the  river  has  cut  away  the  earth  in  front  of 
it  just  that  far.  If  the  velocity  of  the  water  had 
been  greater,  the  erosion  and  retreat  of  the  bank 
would  have  been  greater;  if  less,  less.  Or  if  the 
resistance  of  the  l)ank  had  been  greater,  the  erosion 
would  have  been  less,  and  vice  versa.  In  short, 
every  feature  and  circumstance  appertaining  to  the 
river  is  a  resultant  of  opposing  forces,  but  repre- 
sents some  degree  or  kind  of  equilibrium  between 
such  forces. 

If  the  bed  of  the  Mississippi  River  could  be 
emptied  of  its  contents  so  as  to  expose  its  bottom 
dry  and  bare,  the  appearance  presented  would  be 
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surprising  to  most  of  us.  Instead  of  a  compara- 
tively level  channel  floor  there  wouJd  be  found  a 
succession  of  great  sand  hills  and  intervening  de- 
pressions. Passing  through  one  of  these  depres- 
sions, the  observer  would  find  himself,  it  might  be, 
a  hundred  and  fifty  feet  below  the  banks  on  either 
side.  Within  a  few  thousand  feet  we  would  encoun- 
ter a  sand  hill  stretching  across  the  channel,  so 
steep  that  you  could  scarcely  drive  a  horse  up  its 
declivity,  and  perhaps  a  hundred  feet  high.  Hav- 
ing crossed  the  top  of  this  he  would  descend  into 
another  basin,  then  climb  another  hill,  and  so  on. 
When  the  channel  is  filled  with  water  the  crests  of 
these  elevations  approach  the  surface  and  consti- 
tute the  bars  which  obstruct  navigation. 

The  action  by  which  these  bars  are  i)ro(luced  is 
somewhat  as  follows:  At  Hood  stage  a  volume  of 
water  several  times  as  great  as  that  which  goes 
over  Niagara  Falls  drops  322  feet  in  flowing  from 
Cairo  to  the  Gulf.  Its  path  is  a  series  of  alternately 
reversed  bends.  In  these  l)en(ls  it  hugs  the  concave 
bank,  flowing  with  high  velocity  and  scouring  out 
of  the  bottom  of  the  channel  and  from  the  face  of 
the  bank  a  greater  or  less,  and  sometimes  a  very 
great  quantity,  of  sand  and  loam.  At  the  foot  of 
each  bend  the  main  floW'  crosses  to  the  other  side 
of  the  channel  and  follows  the  concave  bank  on 
that  side;  and  so  back  and  forth  from  bend  to 
bend.  The  place  in  the  channel  where  the  flow 
thus  crosses  from  the  concave  face  at  one  bend  to 
the  concave  face  of  the  next  bend  below,  is  called, 
in  the  vernacular  of  the  river,  a  ''crossing.'' 

As  the  water  passes  over  the  crossing  the  velocity 
of  its  flow  falls  oft'  a  little,  to  be  renewed  again  in 
the  bend  below.  This  slackening  need  be  very 
little  to  cause  the  flowing  water  to  let  fall  part  of 
the  lead  of  sand  and  loam  which  it  has  taken  up 
in  the  bend  above,  the  larger  and  heavier  grains  of 
sand  going  to  the  bottom  first.  And  thus  are  built 
up  the  bars  between  the  bends. 

There  is  a  bar  of  some  dimensions  between  every 
two  bends  on  the  river.  But  most  of  them  never 
rise  to  a  height  to  present  any  obstruction  to  navi- 
gation. Over  some  of  them,  however,  the  water 
becomes  very  shallow  at  extreme  low  stages, 
spreading  out  in  a  broad  sheet,  it  may  be  a  mile 
wide  and  less  than  six  feet  deep.  Of  such  obstruct- 
ing bars  about  forty  have  been  known  below  Cairo. 

For  about  eight  months  in  each  year  the  volume 
of  water  passing  down  the  river  is  sufficient  to  sub- 
merge all  the  bars  deeply  enough  for  all  the  require- 


ments of  navigation.  But  unfortunately,  the  lowest 
water  usually  comes  in  the  late  fall  and  early  winter, 
when  there  is  greatest  need  of  a  good  channel.  It 
is  then  that  the  grain  and  cotton  crops  of  the  valley 
are  ready  for  market  and  ample  and  cheap  means 
of  transportation  are  of  the  highest  value  to  the 
people. 

It  will  be  seen  from  this  description  that  the 
problem  presented  is  to  cut  off  the  tops  of  the  bars, 
or  sand  hills,  w'hich  the  river  builds  betw^een  the 
pools  of  its  own  bends.  The  quantity  to  be  taken 
ofi  is  not  great  compared  w^ith  the  whole  height  of 
the  bar — say  fifteen  feet  from  the  top  of  a  sand  hill 
a  hundred  feet  high  in  order  to  secure  a  channel 
twenty  feet  deep. 

These  obstructions  are  found  for  the  most  part 
in  groups  of  from  three  or  four  to  eight  or  ten 
embraced  within  a  reach  of  twenty  to  forty  miles  in 
length.  The  first  of  these  groups  is  in  the  vicinity 
of  New  Madrid,  Mo.,  and  the  next  about  a  hundred 
miles  above  Memphis.  Between  its  bad  places  the 
river  will  show  a  good  channel  at  all  stages  for  long 
distances.  Careful  comparative  study  of  the  good 
and  the  bad  reaches  show^s  that  an  obstructing  bar 
is  usuallv  the  result  of  one  or  the  other  of  two  com- 
binations;  a  series  of  rapidly  caving  bends  with 
broad  bars  at  the  crossings  between  them,  or  the 
subdivision  of  the  low  water  channel  into  a  num- 
ber of  relativelv  small  ones.  Where  the  low-water 
discharge  crosses  the  bar  by  a  single  channel  of 
three  thousand  feet  or  less  in  width  there  is  always 
ample  depth  for  navigation. 

As  soon  as  the  success  of  the  South  Pass  Jetties 
was  demonstrated  the  question  was  asked,  Why 
not  apply  the  same  principle  to  the  removal  of  the 
bars  in  the  channel?  Mr.  Eads  was  of  the  opinion 
that  it  could  be  done,  and  engineers  generally 
agreed  with  him  as  to  the  applicability  of  the  prin- 
ciple. The  question  of  cost  was  in  doubt.  No 
data  existed  on  which  to  base  a  final  estimate. 

At  the  same  time  another  great  interest  demand- 
ed attention — the  protection  of  the  alluvial  lands 
below  Cairo  from  overflow.  Prior  to  that  time  two 
opposite  theories  in  regard  to  the  control  of  floods 
in  the  Mississippi  had  found  supporters.  One  was 
known  as  the  outlet  theorv,  the  substance  of  which 
w^as,  that  the  remedy  for  overflow*  was  to  give  the 
river  more  channels  to  the  sea  by  making  outlets 
in  its  banks  w^here  it  was  possible  to  do  so  in  a  way 
to  take  of¥  part  of  a  flood  and  carry  it  to  the  Gulf 
by  an  independent  path.    The  other  theory,  which 
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may  be  called  the  concentration  theory,  had  for  its 
main  principle  the  proposition  that  the  scouring 
power  of  the  river  increases  with  its  discharge  and, 
vice  versa,  that  a  given  volume  of  water  flowing  in 
two  channels  has  less  capacity  for  scour  than  it 
flowing  in  one  channel,  and  that  the  best  security 
against  floods  is  to  keep  the  main  channel  open  by 
concentrating  the  whole  discharge  of  the  river  in 
it  at  all  stages. 

It  followed  from  this  view  that  the  concentration 
of  the  water  at  flood  stages  in  the  main  channel  by 
means  of  levees  would  not  only  protect  the  alluvial 
lands  from  overflow,  but  would  tend  to  improve 
the  channel  for  navigation  by  increasing  the  scour- 
ing power  of  the  current. 

At  this  juncture,  by  an  act  of  Congress  approved 
1S79,  the  Mississippi  River  Commission  was  cre- 
ated. In  its  first  report  it  set  forth  a  plan  for  re- 
moving the  bars  from  the  river  by  means  identical 
in  principle  with  the  South  Pass  Jetties,  to  be  sup- 
plemented by  levees  which  would  confine  all  onlin- 
ar>'  floods  within  the  channel.  Mr.  Kads  was  a 
member  of  the  commission  and  the  ])lan  of  im- 
provement adopted  was  in  accord  with  his  views, 
but  not  without  some  dissent  by  other  members. 
A  provisional  estimate  was  made  of  the  cost  of  the 
channel  work  (by  which  is  signified  the  engineer- 
ing constructions  placed  within  the  banks,  as  dis- 
tinguished from  the  levees)  at  $:]:{,0()n,()0().  In  this 
estimate  the  cost  of  bank  revetment  (bv  wbicli  is 
meant  the  protection  of  mattresses  and  ri|)rap,  or 
spur  dikes,  applied  to  the  l)ank  to  prevent  caving) 
was  estimated  at  twelve  dollars  per  running  foot. 

While  the  construction  of  the  engineering  de- 
vices known  as  revetments  and  contraction  works 
are  familiar  to  those  who  have  followed  the  course 
of  the  work  done  on  the  lower  river  they  may  not 
be  known  to  others  who  will  read  these  pages,  and 
a  brief  description  of  them  will  not  be  out  of  place. 

The  object  sought,  it  is  to  be  noted,  was  to  con- 
centrate the  current  over  the  bars  within  a  width 
of  about  three  thousand  feet.  This  recjuired  two 
kinds  of  work.  First,  a  contraction  of  the  channel 
w  here  its  width  was  excessive,  and,  second,  the  i)re- 
vention  of  excessive  caving  in  the  bends  whence 
the  material  of  the  bars  is  ol)taine(l.  There  is  at  all 
times,  and  in  all  parts  of  the  river,  a  large  ({uantity 
of  sediment  in  suspension  ready  to  be  deposited 
whenever  the  velocity  of  the  current  falls  below 
the  point  necessary  for  its  transportation.  Of  this 
the  solid  particles  of  sand  are  the  coarsest  and  heav- 


iest. Much  of  this,  indeed,  is  not  carried  at  all,  but 
rolled  along  the  bottom.  So  that,  as  a  rule,  the 
greater  part  of  the  material  of  the  bars  comes  Irom 
the  bends  immediately,  or  only  a  little  way  above 
them.  Hence,  the  stopping  of  caving  in  the  bends 
cuts  off  in  large  measure  the  supply  of  material  for 
the  building  of  bars. 

There  is  no  foundation  in  the  bed  of  the  Missis- 
sippi River  upon  which  to  build  structures  of  stone 
or  timber;  and  if  there  were,  the  cost  of  them  W'Ould 
be  prohibitory.  So  resort  is  had  for  material  to  the 
willows  which  cover  thickly  the  islands  and  low 
banks  of  the  river — the  hair  of  the  same  dog,  as 
one  might  say. 

The  method  of  using  these  for  the  contraction 
of  the  channel  is  as  follows.  Above  the  space  which 
it  is  desired  to  fill  in  order  to  reduce  the  width  of 
the  channel,  rows  of  piles  are  driven  and  between 
these  are  interwoven  long,  slender  willow^s  like 
basket  work,  so  as  to  make  a  sort  of  open  screen 
through  which  the  water  can  pass  freely,  but  which 
checks  sensibly  the  velocity  of  its  flow.  These 
structures  are  known  as  ''permeable  dikes."  As 
the  water  approaches  them  it  brings  a  load  of  sedi- 
ment as  great  as  its  velocity  will  support.  The 
reduction  of  its  velocity  in  passing  through  them 
diminishes  its  silt-carrying  power  and  causes  it  to 
deposit  part  of  its  load  in  the  space  below.  The 
results  attained  by  these  simple  structures  are 
sometimes  truly  wonderful.  In  some  instances 
thousands  of  acres  have  been  filled  several  feet  in 
depth  in  a  single  season — the  material  all  picked 
up  and  laid  down  by  the  water  itself,  a  speck  at  a 
time. 

For  the  prevention  of  caving  in  the  bends,  two 
forms  of  protection  are  employed.  The  one  most 
used  is  the  woven  mattress.  The  manner  of  its 
construction  may  be  described  as  follows:  A  strong 
barge  (or  two  or  more  of  them  placed  end  to  end) 
is  moored  in  the  stream  with  one  end  resting  on 
the  shore  and  the  other  extending  into  the  stream 
at  a  rii^iht  anole  with  the  bank.  The  down  stream 
side  of  this  l)arge  slopes  toward  the  water  like  the 
roof  of  a  house,  and  has  at  intervals  of  a  few  feet 
elevated  tracks  or  ways  which  lead  down  to  the 
water  like  the  hand-rail  of  a  stairway.  Above  these 
inclined  ways  is  a  broad  horizontal  deck  on  which 
are  mounted  some  simple  mechanical  devices  for 
weaving  together  the  wire,  slender  poles,  and 
l)rush,  of  which  the  mattress  is  made,  with  room  for 
a  large  gang  of  men  to  work.     As  the  weaving 
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progresses  the  mattress  slides  down  the  ways  into 
the  w^ater  and  floats  on  the  surface.  It  forms  a 
compact,  strong,  and  yet  flexible  structure,  a  foot 
or  more  in  thickness,  and  as  it  gradually  extends 
its  length  down  stream  the  workmen  walk  upon  it 
with  freedom  and  safety.  A  usual  size  of  a  com- 
pleted mattress  is  300  feet  in  width  by  1,000  to 
1,200  feet  in  length' — without  doubt  the  largest 
textile  fabric  ever  made  in  the  world.  The  art  of 
building  and  using  such  mattresses  is  not  new,  but 
they  have  never  been  made  of  such  size  and 
strength  anywhere  else  as  on  the  lower  Mississippi. 
In  the  great  sweep  of  its  bends  the  revetments 
required  are  often  several  miles  in  length. 

When  the  weaving  is  complete  the  mattress  is 
loaded  with  stone  in  large  fragments  scattered 
evenly  over  its  surface  in  just  sufficient  quantity  to 
overcome  its  flotation,  and  it  slowly  sinks  to  the 
bottom.  Its  outer  edge  is  securely  held  at  the  low 
water  margin  of  the  stream.  Inside  that  line  it 
follow^s  the  curvature  of  the  submerged  bank  to  the 
extent  of  its  width,  the  intent  being  that  it  shall 
reach  the  foot  of  the  subaqueous  slope. 

That  portion  of  the  bank  above  low  water  mark 
is  graded  to  a  flat  slope  by  hydraulic  graders  of 
great  size  and  power  and  the  surface  of  the  slope 
covered  w'ith  a  riprap  of  stone.  The  entire  combin- 
ation of  mattress,  grading,  and  riprap  is  comprised 
under  the  general  term  *Vevetment." 

The  other  form  of  bank  protection  employed  is 
known  as  '*spur  dike  revetment,''  and  consists  of 
short  spurs  projecting  from  the  bank  at  intervals 
of  a  few  hundred  feet.  These  spurs  are  built  up  of 
alternate  layers  of  brush  work  and  stone,  beginning 
with  a  broad  mattress  at  the  bottom  and  tapering 
to  the  top  in  pyramidal  form.  The  brush  work 
employed  is  substantially  like  that  found  in  the 
mattresses  just  described,  except  that  larger  poles 
are  used  and  greater  strength  and  thickness  are 
required.  The  effect  of  the  spurs  is  to  break  the 
force  of  the  attack  upon  the  bank  at  intervals  so 
short  that  after  wearing  back  a  certain  distance 
between  them  its  caving  ceases. 

These  structures — the  permeable  dikes,  or  con- 
traction works  for  bank  building,  and  revetments, 
whether  of  mattresses  or  spurs,  for  bank  protec- 
tion, are  all  comprised  in  the  general  term  "channel 
works,'*  and  constitute  one  main  division  of  the 
work  done  under  the  supervision  of  the  Mississippi 
River  Commission.  The  other  main  division  con- 
sists of  levees  to  prevent  overflow.     A  Mississippi 


River  levee  is  no  more  than  a  bank  of  earth  not 
unlike  a  railroad  embankment  except  that  it  is 
broader  at  its  base  and  flatter  in  its  slopes.  The 
standard  form,  as  at  present  built,  has  a  crow^n,  or 
top  surface  eight  feet  wide  with  side  slopes  of  three 
feet  horizontally  to  one  foot  vertically.  If  it  ex- 
ceeds eight  feet  in  height  the  most  perfect  con- 
struction includes  a  banquette,  or  annex  on  the 
inner  side  in  the  form  of  a  terrace  coming  to  within 
eight  feet  of  the  top  and  extending  inwardly  with 
d  very  flat  slope  for  twenty  feet  or  more. 

These  embankments  do  not  follow  closely  the 
curves  of  the  river,  but  are  located  at  distances 
from  the  bank  varying  from  a  hundred  or  a  few^ 
hundred  feet  to  several  miles,  the  object  being  to 
economize  in  length  and  to  keep  away  as  far  as 
possible  from  rapidly  caving  banks. 

The  construction  of  levees  to  prevent  overflow 
began  with  the  Spanish  settlements  at  New  Orleans 
a  hundred  and  eighty  years  ago.  From  thence 
they  advanced  up  stream,  as  the  country  w^as  occu- 
pied, until,  at  the  outbreak  of  the  civil  war,  they 
were  substantially  continuous  as  far  up  as  the 
mouth  of  the  Arkansas  River  on  the  west  side, 
and  Memphis  on  the  east  side.  During  the  war 
the  leveees  suffered  great  destruction,  and  it  was 
some  vears  after  its  close  that  the  work  of  their 
restoration  was  taken  up  with  any  effectiveness. 

The  first  appropriation  made  by  Congress  for 
work  under  the  Mississippi  River  Commission  was 
$1,000,000  by  act  of  March  3,  1881.  It  was  ex- 
pended in  the  construction  of  plant  for  use  in  the 
channel  works,  and  in  beginning  those  works  in 
two  selected  places  on  the  river  where  the  worst  bars 
were  found — one  at  what  is  known  as  Plum  Point 
Reach,  about  seventy-five  miles  above  Memphis, 
and  the  other  at  Lake  Providence  Reach,  a  similar 
distance  above  Vicksburg.  The  second  appropria- 
tion was  of  $4,123,000  by  act  of  August  2,  1882. 
From  that  appropriation  the  sum  of  $1,300,000  was 
allotted  to  the  repair  and  maintenance  of  levees, 
and  the  remainder  to  channel  works,  and  expenses 
incident  thereto,  and  harbor  improvements.  In 
the  expenditure  of  the  sum  allotted  to  levees  the 
Commission  began  at  once  a  policy  which  has  been 
followed  ever  since,  of  co-operation  with  the  state 
and  local  authorities  interested  in  the  work.  Pref- 
erence was  given,  other  considerations  being 
equal,  to  those  localities  where  the  people  were 
ready  to  contribute  most  to  the  work  from  their 
own  resources. 
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The  time  was  opportune  for  this  co-operation. 
The  people  of  the  lower  valley  had  been  exerting 
themselves  to  the  utmost  for  a  number  of  years  to 
restore  the  levee  system  to  its  ante  bellum  condi- 
tions, and  had  accomplished  much  in  that  direction. 
The  extraordinary  flood  of  1882  —  the  greatest 
known  in  modern  years,  had  all  but  destroyed  the 
entire  system.  The  people  were  exhausted,  pros- 
trate and  disheartened.  The  appearance  in  the  field 
of  the  United  States  Government  with  its  proffer 
of  aid  awakened  hope  in  their  hearts  and  stimulated 
them  to  renewed  effort.  The  most  efficient  local 
organizations  were  in  Louisiana  and  Mississippi, 
and  there  the  response  of  the  people  to  the  in- 
vitation of  the  Government  was  immediate  and 
vigorous. 

In  the  earlier  years  of  the  work  of  the  Commis- 
sion levees  were  treated  as  an  adjunct,  merely,  of 
the  channel  works.  It  was  considered  tiiat  they 
contributed  to  the  deepening  and  improvement  of 
the  navigable  channel  by  concentrating  the  flood 
discharge  within  defined  lines  and  so  increasing  its 
scouring  power.  It  was  partly  in  order  to  ol)lain 
the  benefit  of  this  concentration  of  flow  in  those 
parts  of  the  river  where  the  channel  works  were 
inaugurated,  and  partly  because  there  was  also  in 
those  parts  the  greatest  readiness  and  ability  to 
co-operate  in  the  work  by  the  riparian  communi- 
ties, that  the  largest  expenditures  in  the  early  days 
were  along  the  Mississippi  and  upper  Louisiana 
fronts. 

The  importance  of  the  work  which  was  then 
begun,  and  which  has  been  continued  for  eighteen 
vears  will  not  be  realized  without  an  adequate  con- 
ception of  the  conditions  presented,  the  interests 
at  stake  and  the  results  which  have  been  accom- 
plished. There  are  few  such  regions  in  the  world 
as  the  twenty-nine  thousand  square  miles  compris- 
ing the  alluvial  valley  of  the  Mississippi.  Its  area 
is  equal  to  two  and  a  half  times  that  of  the  kingdom 
of  New  Netherlands,  which  contams  a  population 
of  five  millions  of  peoi)le.  It  extends  through  eight 
degrees  of  latitude.  Its  northern  portion  produces 
corn,  wheat  and  oats,  its  central  portion  cotton, 
and  its  southern  portion  sugar  and  rice  —  all  in 
crops  yielding  rich  returns  to  the  planter. 

This  wonderful  valley  is  the  cream  jug  of  the 
continent.  Nature  knows  not  how  to  compound 
a  richer  soil.  It  can  no  more  lie  idle  than  the  sea 
can  keep  still.  Every  square  foot  of  it  riots  in  veg- 
etable life.     In  its  natural  state,  before  its  invasion 


by  civilized  man,  lofty  forests,  interminable  in  ex- 
tent; climbing,  crawling,  wandering  vines;  thick 
undergrowth,  cane  brakes  and  tall  grasses  fought 
for  room  in  its  earth  and  air.  Its  floods  came  down 
loaded  with  skimmings  from  the  great  watershed 
above.  Overtopping  its  banks,  the  enriched  water 
spread  far  and  wide  over  the  alluvial  area,  so 
obstructed  in  its  flow  by  the  dense  growth  covering 
the  land  that  its  slackened  velocity  compelled  it  to 
let  fall  its  load  of  sediment  as  it  w^ent.  Thus  the 
floods  built  up  the  valley  year  by  year  in  layers  of 
fatness  to  live  again  in  incalculable  crops  of  grain, 
fruits  and  fibers.  Such  an  alluvial  empire,  such  a 
field  of  opportunity  for  enterprise  and  industry, 
such  resources  of  supply  for  human  enjoyment  can 
not  be  abandoned  to  floods  and  uselessness  if  it  is 
possil)le  to  save  it.  The  world  can  not  spare  it. 
It  can  be  saved  and  made  to  blossom  as  a  garden 
over  its  whole  vast  expanse  by  levees  of  such  pro- 
portions as  to  confine  its  floods  within  its  channel, 

and  in  no  other  way.     All  schemes  for  reducing 
overflow  ])y  outlets  are  futile  and  visionary.    They 

only  weaken  the  carrying  power  of  the  water  and 

result  in  increased  deposits  and  higher  flood  levels 

in  the  end. 

There  have  been  plans  for  alleviating  floods  by 
impounding  the  surplus  rainfall  in  reservoirs  at  the 
head  waters  of  the  upper  Mississippi  and  the  Mis- 
souri. lUit  they  are  unavailable  because  the  over- 
flowing floods  do  not  come  from  those  parts  of  the 
valley.  They  come  from  storms  that  originate  in 
the  southwest  and  cross  the  Ozark  mountains  into 
the  vallevs  of  the  Tennessee,  Cumberland  and  Ohio. 
It  is  on  the  steep  declivities  of  the  Appalachian 
range,  and  in  the  thickly  populated,  highly  culti- 
vated states  of  Tennessee,  Kentuckv,  Ohio,  Indi- 
ana  and  Illinois  that  the  reservoirs  would  have  to 
be  located.  As  an  engineering  problem  simply,  the 
thing  is  not  impossible;  as  a  practical  solution  of 
the  question  it  is  impossible  on  account  of  the  ex- 
pense and  the  destruction  of  vested  rights  which 
it  would  involve. 

The  latest  and  most  nearly  feasible  of  all  sug- 
gestions of  this  sort  is  to  use  the  St.  Francis  Basin 
as  a  flood  reservoir.  This  has  in  it  enough  of  im- 
aginable possibility  to  call  for  the  specific  study 
which  can  be  s^iven  to  it  onlv  bv  means  of  a  detailed 
survey  for  the  purpose,  which  will  doubtless  be 
made.  In  advance  of  that  it  must  be  said  that  the 
danger  of  .impounding  such  a  sea  within  earthen 
embankments  high  above  the  heads  and  homes  of 
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millions  of  people,  and  the  probable  insufficiency  in 
storage  capacity  of  the  deepest  reservoirs  that 
could  be  made  in  that  basin,  will  make  it  onlv  a 
little  less  impracticable  than  the  other  reservoir 
schemes  which  have  been  discussed.  The  co-opera- 
tion begun  eighteen  years  ago  between  the  United 
States  and  the  state  and  local  authorities  in  the 
building,  and  maintenance  of  levees  has  continued 
to  this  time.  It  has  been  a  great  partnership  in 
a  great  work,  which  has  borne  fruit  in  great  re- 
sults. The  levees  now  extend  in  nearly  complete 
lines  from  the  Forts,  seventy  miles  below  New 
Orleans,  to  the  high  ridge  near  New  Madrid, 
seventy  miles  below  Cairo,  comprising  in  all  fifteen 
hundred  miles  of  embankment.  There  are  a  few- 
gaps  to  be  filled,  not  exceeding  fifty  miles  in  the 
aggregate,  and  sixty-five  miles  yet  to  build  above 
New  Madrid,  to  cover  all  the  great  basins.  A  small 
area  above  Reelfoot  Lake  should  be  closed,  and 
there  are  some  fragmentary  areas,  on  the  east  side 
below  Vicksburg,  scarcely  worth  the  cost  of  levee 
protection,  which  still  remain  open;  and  nearly  all 
the  lines  want  additional  height  and  strength  to 
hold  the  extraordinary  floods  which  sometimes  oc- 
cur. They  are  adequate  now  to  restrain  ordinary 
high  water,  and  have  done  so  already. 

The  flood  of  1897  was  of  extraordinary  height 
and  duration — in  many  parts  of  the  river  the  high- 
est ever  known.  It  made  a  number  of  crevasses 
and  inundated  about  one-third  of  the  area  subject 
to  overflow;  but  less  than  one-fourth  of  the  culti- 
vated lands.  Nevertheless  it  was  a  demonstration 
of  the  possibility  of  effective  protection  by  levees. 
Out  of  1,377  miles  of  embankment  in  place,  only 
8.7  miles,  or  .63  of  one  per  cent  of  the  whole,  was 
destroyed.  Nearly  all  the  crevasses  were  in  old, 
weak  lines,  or  lines  so  far  below  grade  that  the 
water  overtopped  them.  Below  Red  River  the 
entire  discharge  passed  down  to  the  sea  without  a 
crevasse  except  one  of  insignificant  dimensions, 
which  w^as  closed  in  short  time.  Taken  as  a  whole, 
the  record  of  the  flood  showed  that,  barring  acci- 
dents, if  the  levee  system  had  been  complete  in  ac- 
cordance with  the  standards  now  in  force  it  would 
have  held  the  water.  As  it  was,  the  saving  of 
property  by  the  levees  during  that  single  flood  was 
equal  to  the  cost  of  the  levees,  as  they  then  stood. 
The  flood  of  1808  reached  a  height  of  40.8  feet  at 
Cairo,  against  51. G  in  1807,  and  at  several  points 
below  reached  a  higher  stage  than  that  of  1807, 
or  any  previous  year.     But  it  flowed  to  the  Gulf 


without  a  break — the  first  time  in  history  that  such 
a  thing  has  occurred.  Since  then  there  has  been 
no  overflowing  flood. 

The  total  expenditure  on  the  levees  since  1882 
has  been  approximately  $35,000,000.  Of  this  the 
United  States  has  supplied  $15,000,000,  and  the 
people  of  the  valley  $20,000,000,  as  nearly  as  can 
be  estimated.  As  the  work  has  progressed,  and  the 
people  have  come  to  have  more  and  more  con- 
fidence in  the  stabilitv  and  effectiveness  of  the 
levees,  the  alluvial  valley  has  undergone  a  trans- 
formation. Population  has  increased- — in  some 
parts  doubled  within  ten  years,  thriving  towns 
have  grown  up,  railroads  have  been  built,  banks 
opened,  new  industries  established,  new  plantations 
cleared,  and  a  great  impetus  given  to  life  and  busi- 
ness in  all  departments.  It  is  entirely  within 
bounds  to  say  that  the  total  value  of  property  in 
the  vallev  has  doubled  since  1882. 

A  feature  of  special  interest  in  this  connection 
is  the  opportunity  which  the  reclamation  of  the 
alluvial  valley  offers  to  the  negro  to  better  his  con- 
dition. One-half  or  more  of  its  entire  area  is  suit- 
able.for  cultivation  of  cotton.  A  bale  per  acre  of 
ginned  cotton,  weighing  five  hundred  f^ounds,  is 
the  standard  yield — ^worth  from  thirty  to  fifty  dol- 
lars according  to  the  ups  and  downs  of  the  market. 
In  addition  to  this  the  seed  has  a  value  of  five  or 
six  dollars  per  acre.  Its  cultivation  is  as  simple  as 
that  of  com.  The  picking  season  lasts  three  or 
four  months,  so  that  no  extra  help  is  required  in 
harvesting  it.  One  man,  with  the  aid  of  his  wife 
and  children,  can  raise  and  gather  the  crop  from  ten 
acres.     It  is  an  ideal  industry  for  the  negro. 

The  restraint  of  the  floods  has  not  only  af- 
forded new  security  to  the  lands  formerly  culti- 
vated,  but  has  made  available  as  much,  or  twice  as 
much  more  in  area  which  was  never  before  util- 
ized. The  surface  of  the  vallev  is  not  an  even 
plain,  but  a  succession  of  low  ridges  along  the 
banks  of  the  river  and  the  interior  bayous,  with 
broad  areas  of  wooded  swamp  land  between.  In 
former  years  no  attempt  was  made  to  cultivate 
anything  but  the  ridges.  Since  the  completion  of 
the  levees  the  lower  lands  are  rapidly  coming  into 
use,  first  for  the  timber  with  which  they  are  cov- 
ered, and  then  for  cultivation. 

The  timber  industry  has  assumed  great  propor- 
tions. The  supply  is  enoniious.  Without  rail- 
roads it  was  inaccessible  away  from  the  banks  of 
streams.    Without  protection  from  floods  railroads 
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were  impracticable.  They  are  now  being-  rapidly 
extended  over  all  the  alluvial  district.  For  the 
moment  the  timber  industry^  rivals  cotton  in  its 
importance.  After  it  follow  cotton  and  com. 
When  the  merchantable  timber  has  been  removed 
the  clearing  of  the  land  is  an  easy  task,  and  what 
were  formerly  hopeless  swamps  become  the  most 
productive  fields. 

The  negro  is  not  seizing  this  golden  opportunity 
as  the  w^hite  pioneer  of  the  Northwest  would  have 
seized  it,  but  he  is  not  wholly  neglecting  it.  In 
considerable  and  increasing  numbers  they  are  buy- 
ing land  and  becoming  independent  cultivators. 
Those  who  do  so  are  steadily  advancing  in  thrift, 
intelligence,  and  the  qualities  of  good  citizenship. 
Nowhere  else  in  the  South  are  as  favorable  oppor- 
tunities offered  to  the  black  man  as  in  the  re- 
claimed Mississippi  lowlands,  and  nowhere  else  is 
he  doing  as  much  for  his  own  uplifting. 

The  history  of  the  channel  w  orks  has  been  one  of 
varying  experiences.  It  was  soon  seen  that  the 
work  undertaken  was  more  difficult  than  that  done 
at  the  jetties.  At  the  mouth  of  the  river  only  one 
bar  required  removal.  But  the  interests  involved 
were  so  important  that  the  Government  could  well 
afford  to  pvay  five  million  dollars  for  a  channel 
through  that  one  bar.  The  w  ater  over  it  was  sub- 
ject to  little  rise  and  fall  and  its  cirrent  was  gentle 
and  uniform.  In  the  river  above  there  were  to  be 
encountered  stages  of  water  varying  forty  feet  and 
more  between  extremes,  and  currents  of  high  ve- 
locity and  shifting  directions.  The  bank  ranged  in 
composition  from  clear  sand  to  ''buckshot"  as 
tough  as  the  Northern  blue  clay.  Contraction 
works  and  bank  revetments  had  been  built  before, 
but  never  on  such  a  scale  and  in  such  situations. 
The  work  was  an  experiment  from  the  start. 

It  developed  at  once  that  the  bank  revetments 
were  the  most  important  and  the  most  difficult 
part  of  it.  The  first  ones  failed.  Better  ones  were 
made.  It  was  a  problem  to  learn  how  to  make 
them  and  get  them  into  place  with  one  edge  at  the 
water  Hne  and  the  other  sixtv  feet  under  water  in 
a  current  boiling  and  swirling  round  a  bend.  It 
called  for  invention,  courage,  skill,  and  persever- 
ance. But  as  occasion  demanded  the  art  grew. 
And  the  mattresses  grew.  From  structures  a 
hundred  and  twentv-five  feet  wide  and  three  or  four 
hundred  feet  long  that  w^ent  out,  they  developed 
to  structures  three  hundred  feet  wide  and  twelve 
hundred  feet  long,  that  stayed  where  they  were  put. 


The  standard  mattress  of  to-day  is  an  evolution. 
It  is  a  piece  of  work  that  no  one  in  the  world 
could  have  made  and  laid  down  fifteen  years  ago. 
Other  descriptions  of  it  with  illustrations  will  be 
found  in  this  book. 

When,  after  years  of  study  and  experiment,  it 
was  demonstrated  that  a  caving  bank  can  be  held, 
it  was  also  demonstrated  that  the  cost  of  doing  it 
w^ill  reach  thirty  dollars  per  running  foot.  This 
was  two  and  a  half  times  the  original  estimate. 
It  became  apparent,  also,  that  the  time  which 
would  be  required  to  remove  by  these  permanent 
improvements  the  forty  bars  that  impeded  com- 
merce between  Cairo  and  New  Orleans  would  be 
longer  than  impatient  commerce  could  afford  to 
wait. 

Happily,  just  as  this  discouraging  condition  had 
forced  itself  on  the  minds  of  those  in  charge  of  the 
work  an  unexpected  alternative  presented  itself. 
The  hydraulic  dredge  appeared  among  the  gigantic 
machines  boni  of  mcKlern  invention.  Why  not  try 
it  on  the  Mississippi  bars?  Once  cut  across  the 
crest,  w'ould  not  the  current  keep  its  path  open? 
It  must  be  done  quickly,  else  the  cut  would  fill  at 
one  end  before  it  would  be  open  at  the  other. 
How  quickly  could  it  be  done?  A  dredge  was  built 
and  tried.  The  results  were  encouraging,  but  in- 
conclusive. It  was  determined  to  press  the  ex- 
I>eriment  by  building  at  once  a  more  powerful 
machine  than  any  previously  known. 

In  1895-G  Mr.  Lindon  W.  Bates,  of  Chicago, 
built  for  the  Commission  a  dredge  having  more 
than  twice  the  capacity  of  any  other  dredge  then 
existing.  On  its  trial  tests  it  handled  in  an  average 
of  ten  tests  the  astonishing  quantity  of  4,921  cubic 
yards  of  sand  per  hour,  taking  it  up  from  the  bar 
and  transporting  it  through  floating  pipes  to  a  dis- 
tance of  one  thousand  feet.  While  this  was  far 
above  its  subsequent  performance  in  actual  work 
it  was  an  invaluable  demonstration  of  possibilities, 
and  settled  the  question  of  the  feasibility  of  cut- 
ting through  a  bar  so  cjuickly  that  the  current  can 
establish  itself  in  the  path  thus  offered  to  it  before 
the  drifting  sand  will  fill  it  up. 

This  dredge — the  Beta,  was  a  twin  machine, 
being,  in  reality,  two  independent  dredges  mounted 
on  one  hull.  For  reasons  of  convenience  in  hand- 
line^  no  more  like  it  in  that  respect  have  been  built; 
but  others  similar  in  general  design,  with  improve- 
ments suggested  by  experience,  have  been  added 
until  a  fleet  of  eight  powerful  hydraulic  dredges  are 
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now  employed  at  low  water  in  the  channel  below 
Cairo.  The  purely  experimental  stage  of  the  work 
has  been  past,  and  its  probable  success  has  Ijeen 
assured.  By  these  Titanic  machines  paths  are 
opened  across  the  bars  as  the  river  falls  to  which 
it  takes  kindly  and  in  which  it  keeps  its  course 
throughout  the  season  with  ample  depth  for  navi- 
gation. 

These  dredge  channels  are  not  relied  on  for 
more  than  a  single  season's  service,  altlioiifjh  in 
some  places  considerable  traces  of  them  survive' 
the  following  flood.  Tliere  is  reason  to  believe  that 
as  the  very  nice  art  of  locating  them  in  harmony 
with  the  natural  tendency  of  the  river  is  perfected 
bv  experience  they  will  gradually  I>ecome  more 
and  more  permanent.  This  result  will  be  pro- 
moted where  conditions  are  changeable  by  chan- 
nel works  suitable  to  preserve  general  stability. 
With  these  more  or  less  temporary  channels  to 
ireet  its  immediate  needs  commerce  awaits  the 
slower  process  of  the  permanent  improvements  to 
follow. 


As  a  whole,  the  work  of  improvement  in  the  al- 
luvial valley  of  the  Mississippi  inaugurated  twenty 
years  ago  has  demonstrated  its  utility  in  results 
already  gained  and  far  greater  ones  in  reasonable 
prospect.  It  furnishes  a  vast  object  lesson  in  the 
value  of  union  and  co-operation.  It  is  not  probable 
that  the  dwellers  on  the  banks  below  Cairo  could 
ever  have  enlisted  the  ^d  of  the  United  States  in 
reclaiming  their  lands  through  their  own  exertions; 
and  withCiut  tha'(  aid  they  could  not  have  accom- 
plished the  work.  It  is  also  not  probable' that  the" 
commercial  interests  of  the  upper  valley,  acting^ 
alone,  could  have  secured' the  appropriations  neces-  ' 
sary  for  the  improvement  of  the  lower  river  as  a 
highway  of  navigation.  But  when  all  the  Missis- 
sippi states,  from  Minnesota  to  Louisiana,  pull  to- 
gether. Congress  heeds.  Nor  is  it  for  themselves 
alone  that  these  great  states  join  in  Ijeart  and  hand 
and  .effort.  It  is  for  alj  ^thej'|i|6t)(rfe  ;.of  the  whole 
Union  that  the  Mississippi  flows  and  its  lowlands 
blossom  and  their  harvests  ripen. 
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SOME  OF  THE  PROMINENT  MEMBERS  AND  EX-MEMBERS 


United  States  Senate  and 
House  of  Representatives 

FROM  THE  STATES  AND   DISTRICTS  EMBRACING  THE 

RIPARIAN  LANDS  OF  THE  MISSISSIPPI  RIVER 


NOTE.— Ponraits  of  Senators  Vest  of  Missouri  and 
Caffery  of  Louisana  are  in  the  Group  Representing 
the  Senate  Committee  on  Commerce   .*. 


N.  C.  BLANCHARD 
Judice  of  Loulilaa*  SuprtmtCoun,  Ei-ReprcHniirlvc 
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BENJAMIN  F.  JONAS 


THE  LATE  JAMES  PHELAN 


MATT.  D,  LAGAN 
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THE  LATE  EDWARD  J.  GAY 
Repnseniiiivc  Irom  Louisiin. 


H.  DUDLEY  COLEMAN 
Ei-Rcpr»:nti<rvF  from  Loui^iln 


ANDREtC  PRICE 
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PROTECTION  OF  CITIES  AGAINST  ENCROACHMENT 

OF  THE  MISSISSIPPI 


By  L.  W.  Brown,  C.  E.,  Member  Am.  Soc.  C.  E. 


The  great  hardship,  injury  and  detriment  to  the 
prosperity  and  value  of  the  commerce  of  cities  lo- 
cated on  the  Mississippi  River,  resulting  from  inse- 
cure wharves  and  landings,  due  to  the  constant 
changing  of  banks  of  the  river,  warrant  the  most 
thorough  consideration  of  measures  having  for 
their  object  an  amelioration  of  the  existing  con- 
ditions. 

Permanent  wharves  and  landings  not  only  at- 
tract commerce  to  a  port,  but  materially  reduce 
the  cost  of  handling,  and  thus  make  trade  and  pros- 
perity. Hence,  unless  permanent  wharves  and 
landings  are  secured,  commerce  will  be  gradually 
deflected  to  other  ports  where  permanent  condi- 
tions are  secured  even  if  greater  expense  is  entailed 
by  reason  of  more  circuitous  route.  As  an  illustra- 
tion: a  shipper  who  has  large  shipments  of  goods 
that  cannot  be  exposed  to  the  weather,  such  as 
wines,  etc.,  and  who  is  willing  to  expend  thirty  or 
fortv  thousand  dollars  for  covered  sheds  or  suitable 
warehouses  adjacent  to  landings  on  which  to  store 
his  shipments,  finds  that  the  water  rates  to  New 
Orleans  are  considerably  cheaper  than  to  other 
ports,  and  he  decides  to  ship  to  New  Orleans  and 
makes  arrangements  accordingly.  But  when  he 
comes  to  investigate  he  finds  that  the  banks  of  the 
river  and  landings  are  not  permanent  and  he  has 
no  security  that  the  sheds  or  warehouses  he  erects 
at  a  cost  of  thirty  or  forty  thousand  dollars  will  not 
within  three  years'  time  be  either  in  the  river  or 
three  squares  from  the  river  and  thus  render  his 
investment  valueless  for  the  purpose  designed.  As 
a  consequence  he  determines  that  it  is  economy  to 
go  to  other  ports  where  he  has  a  guarantee  of 
stability  even  at  an  increased  water  rate.  Thus  the 
port  of  New  Orleans,  or  any  other  port  located 
on  the  Mississippi  River,  is  losing  commerce  and 
will  continue  to  lose  until  such  time  as  positively 
permanent  wharves  and  landings  can  be  provided. 


The  insecurity  of  wharves  and  landings  and  the 
constant  changing  of  river  banks  further  injure  and 
depreciate  the  interests  of  a  city,  in  that  valuable 
and  expensive  improvements  made  in  the  interest 
of  commerce,  or  for  manufacturing  purposes  or 
residences,  are  in  a  few  years  rendered  practically 
valueless,  due  to  the  changing  of  river  banks,  either 
engulfing  them  or  vastly  impairing  their  value  by 
reason  of  their  being  no  longer  accessible  to  the 
benefits  and  advantages  of  the  localities  originally 
selected. 

The  interests  of  every  city  located  on  the  Mis- 
sissippi River  demand  that  some  measures  be 
adopted  w^hereby  the  banks  of  the  river  are  ren- 
dered stable,  and  there  is  no  question  but  that  with 
the  engineering  knowledge  now  had  of  the  subject 
and  the  skill  and  success  which  the  profession  has 
attained,  satisfactory  conditions  can  be  secured. 
Hence  the  subject  should  receive  the  greatest 
possible  consideration  and  study,  and  every  meas- 
ure thoroughly  and  exhaustively  considered  and 
investigated  until  the  method  having  the  requisite 
efficiency  and  economy  is  secured.  The  subject  of 
maintaining  permanent  river  banks  has  been  con- 
sidered for  many  years  and  commissions  apf)ointed 
by  different  cities,  at  different  times,  to  canvass  the 
matter,  but  no  definite  or  satisfactory  conclusion 
has  been  reached  as  to  the  proper  method,  due  no 
doubt  to  the  fact  that  in  order  to  reach  a  conclusion 
very  extensive  study  and  experiment  was  neces- 
sary, requiring  a  very  considerable  amount  of  time 
and  money,  which  not  being  available  has  rendered 
futile  any  effective  or  satisfactory  results. 

To  the  present  time  only  two  methods  have  re- 
ceived any  reasonable  amount  of  consideration  or 
experiment:    the   spur   dike    and   mattress  work, 
adopted    by    the    Mississippi    River    Commission 
twenty  years  ago  and  still  being  used  by  them 
notwithstanding  the  questionable  cuccess  of  the 
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work;  and  the  pile  bank  protection  work  adopted 
and  constructed  by  the  Orleans  Levee  Board  in  the 
city  of  New  Orleans  under  the  recommendations 
and  directions  of  the  writer  during  the  past  three 
years. 

Before  describing  the  relative  merits  of  these  two 
systems  it  is  proper  to  analyze  the  cause  of  caving 
banks  and  the  conditions  existing  which  accelerate 
and  hasten  the  caving  and  which  require  to  be  pro- 
vided against  to  render  effective  any  work  having 
for  its  object  the  protection  of  river  banks  against 
abrasion. 

The  retardation  of  velocity  of  a  flood  river  by  a 
Jog>  aggregation  of  floating  material  or  other 
cause  and  w^hich  may  be  extremely  small  at  the 
beginning,  allowing  the  suspended  material  to  be 
precipitated,  inaugurates  the  forming  of  a  bar  or  an 
accretioning  bank,  and  these  deposits  which  are 
beinp*  constantly  precipitated  soon  aggregate  a 
very  considerable  volume  on  the  river  bottom  or 
on  one  of  the  banks,  and  naturally  reduce  the  cross 
section  of  channel,  w^hich  in  turn  increases  momen- 
tarily the  flood  slope  of  the  river  and  a  momen- 
tarily accelerated  velocity  is  produced,  which,  act- 
ing on  lines  of  true  laws  of  hydraulics,  seeks  and 
finds  the  line  of  least  resistance  and  a  new  direction 
of  current  is  formed  setting  towards  the  opposite 
shore  to  that  where  the  accretioning  in  its  incipi- 
ency  is  taking  place.  Thus  the  current  is  allowed 
to  impinge  directly  against  the  bank,  wcry  lightly 
at  first,  but  gradually  increasing  in  intensity  until 
the  slope  of  bank  is  abraded  and  undermined  and 
the  serious  caving  of  bank  ensues,  which  action  is 
accelerated  by  the  increasing  of  depth  of  bend  due 
to  continued  caving  and  the  full  force  of  current  of 
river  being  thus  deflected  directly  against  the 
bank.  If  the  bank  against  which  the  current  is 
being  gradually  forced  could  be  reinforced  so  as  to 
have  sufficient  resistance  to  overcome  the  action  of 
the  current  thus  impinged  against  it  and  prevent 
its  abrading  the  safe  slope  of  bank,  the  current 
would  scour  out  the  deposits  which  were  gradually 
forming  and  the  proper  cross  section  would  be  re- 
stored and  consequently  a  stable  channel  would  be 
secured. 

It  will  be  observed  that  the  work  required  and 
expense  entailed  to  reinforce  a  bank  at  the  incipi- 
ency  of  its  caving  is  very  limited  and  small  as  com- 
pared with  the  intricate  work  required  and  the 
large  cost  entailed  to  hold  a  caving  bank  against 


further  caving  when  the  current  has  been  allowed 
to  be  deflected  directly  against  it.  When  not  in- 
terfered with  the  whole  volume  of  river  will  even- 
tually impinge  against  the  abrading  bank  at  right 
angles,  as  is  often  observed,  and  which  requires  a 
change  in  direction  of  flow  of  the  w'hole  volume, 
which  requires  an  additional  head  to  overcome  the 
losses  in  velocity  caused  by  the  friction  of  the  whole 
volume  against  the  bank,  as  also  by  the  friction  of 
the  water  on  itself  to  turn  a  right  angle.  It  will  be 
further  observed  that  when  a  bank  has  abraded  so 
as  to  practically  change  the  direction  of  current  of 
the  whole  river  the  action  of  the  current  against 
the  bank  is  so  varied  in  its  intensity  throughout  the 
stretch  which  is  caving  that  the  contour  of  bank 
becomes  very  irregular,  due  to  formation  of  cur- 
rents, cross  currents  and  eddies,  and  that  at  near 
the  lower  end  of  an  abrading  bank,  or  w^here  the 
current  is  forced  to  take  another  direction,  whirl- 
pools are  formed,  having  immense  power  and 
scour  very  deep  and  at  a  point  adjacent  to  the 
bank,  thus  making  the  slope  of  bank  very  steep. 
If  unmolested  these  whirlpools  gradually  set 
farther  in  towards  the  bank  and  constant  disastrous 
caving  is  occasioned. 

As  above  observed,  to  prevent  the  abrading  of 
river  bank  where  the  caving  is  in  its  incipiency,  or 
where  the  current  is  just  beginning  to  be  forced 
oyer  against  the  bank,  very  limited  measures  and 
small  expense  is  required  to  force  the  current  back 
to  its  old  channel  and  prevent  any  caving  whatever 
of  the  bank. 

Any  measures  having  for  their  object  the  preser- 
vation of  a  caving  bank,  or  a  bank  against  which 
the  current  is  impinging  with  abrading  force,  from 
further  caving  that  do  not  provide  a  uniform  im- 
pingement throughout  the  stretch  where  the  cav- 
ing bank  exists  for  the  current  to  strike  against  and 
thus  remove  the  irregularities  in  the  current,  such 
as  counter  currents,  cross  currents,  eddies  and 
whirlpools,  cannot  be  a  permanent  success.  On 
the  other  hand,  if  measures  on  these  lines  are 
adopted  whereby  the  current  can  be  guided  past 
the  abrading  bank  at  a  uniform  velocity  the  struc- 
ture required  to  accomplish  this  end  w^ould  neces- 
sarily have  to  be  of  such  a  character  as  to  impede 
the  velocity  and  allow  deposits  to  form,  and  gradu- 
ally any  desired  extension  could  be  made  riverward 
throughout  the  stretch  of  caving  bank,  as  such  a 
structure  would  provide  a  resistance  more  than 


i 


Riparian  Lands  of  the  Mississippi  River  ; 


I     l(        fill    II  JLJL 


Locailon  of  Boi  Lc>'«»  on  Norih  Pcicr;  SiT-eei  In  1 891. 


It  UvH  RIvcrwird  ind  Opening  Slrcel,  Third  DisI 


Past— Present— Prospective 


Lcicilion  ol  Mud  Bai 


tJ^' 


ig»-w»=^-  j^^i 

E^>f^ 

!=== 

H      ■            ■        ■             ^^ 

^^ 

F^i 

ri-J 

;; 

^R? 

^-l 

~ 

ri-H 

1 

■•-■^ 

=c-^ 

k==^ 

i^ 

"" 

1 
t 

1 

'  '  lF*^^i 

H 

S?^ 

^ 

n  Third  DIsirici.  •>  oov  cxisilnt. 


264 


Riparian  Lands  of  the  Mississippi  River 


consequence  the  current  often  abrades  the  bank  be- 
hind them  and  the  mattresses  and  bank  all  cave 
into  the  river.  Again,  the  mattress  work,  as  any 
other  protection  work  should  do  to  be  successful, 
must  begin  at  a  point  where  the  abrading  bank  be- 
gins and  be  laid  continuously.  Again,  even  if  the 
mattresses  are  laid  on  a  uniform  contour  and  are 
laid  continuously  from  the  upper  end  of  an  abrading 
bank  and  are  extended  sufficiently  high  for  the  sur- 
face fliow  of  a  flood  river  to  impinge  against  same, 
thev  do  not  admit  of  anv  extension  of  a  concave 
bank  which  is  necessary  in  order  to  render  gradu- 
ally less  intense  the  force  of  the  current  against 
any  structure  which  may  be  placed  and  to  gradu- 
ally eliminate  altogether  the  necessity  of  any 
structure  other  than  the  new  natural  bank  which 
will  be  eventuallv  formed. 

The  absolute  failure  of  mattress  work  to  protect 
abrading  banks  has  been  ver\^  thoroughly  and  posi- 
tively demonstrated.  Mattresses  were  placed  and 
replaced  between  the  years  1875  and  1882,  at  be- 
tween Marigny  and  Spain  streets,  but  no  cessatKDU 
of  the  abrading  of  bank  and  caving  of  the  pier  head 
wharv'es  w^as  caused  until  1802,  when  a  continuous 
wharf  w'as  built,  and  no  abrading  of  bank  or  caving 
of  w^harves  has  occurred  since. 

Spur  dikes  and  mattresses  were  placed  in  the 
third  district  bend  between  the  years  188G  and 
1893,  but  no  cessation  of  caving  was  occasioned; 
in  fact  it  is  not  certain  but  that  they  accelerated  the 
abrading  and  caving  of  bank,  which  continued  very 
rapidly  until  1897,  when  the  line  of  protection  was 
a  mud  box  placed  directly  against  the  highly  im- 
proved property,  annihilating  the  former  paved 
Front  street  and  batture,  and  when  in  1897  the 
concensus  of  engineering  opinion  was  to  destroy 
the  highly  improved  property  and  construct  a 
levee  300  feet  back;  and  with  such  results  of  what 
value  was  the  spur  dike  and  mattresses  as  a  bank 
protection?  As  a  matter  of  fact,  the  river  bank  in 
1807  w^as  75  to  100  feet  further  inshore  than  when 
the  mattresses  w^ere  laid,  hence,  where  were  the 
mattresses  in  1897?  Figures  1  and  2  show  position 
of  two  of  these  mattresses  in  third  district  in  1898. 

Ha6  the  mattress  placed  at  Gouldsboro  been  of 
anv  value  when  in  1898  a  cave  occurred  directlv 
behind  the  work,  engulfing  the  mattress,  neces- 
sitating the  building  of  a  new  levee  and  the  aban- 
donment of  a  large  tract  of  ground?  Figure  3 
shows  the  extent  of  caving  at  the  Gouldsboro  mat- 
tress in  1898. 


I  w-ould  also  refer  to  the  recent  caving  of  the 
bank  at  Southport,  where  mattresses  and  spur 
dikes  had  been  placed  at  very  large  cost,  and  where 
the  caving  in  September,  1900,  directly  behind  the 
location  of  the  work,  has  been  of  such  large  extent 
as  to  necessitate  the  immediate  construction  of  a 
new  levee  to  protect  against  inundation,  and  to 
render  insecure  the  extensive  wharf  and  elevator 
improvements  owned  by  the  Yazoo  &  Mississippi 
\^alley  R.  R.  Co.  In  fact  the  levee  now  being  built 
places  all  these  improvements  and  a  large  tract  of 
valuable  ground  on  the  river  side  of  levee. 

In  fact,  is  an  instance  recorded  where  mattresses 
and  spur  dikes  have  rendered  unnecessary  the 
moving  back  of  levee? 

Directly  after  the  extraordinary  high  water  of 
^larch  and  April,  1897,  the  Orleans  Levee  Board 
was  confronted  with  extremelv  serious  conditions 
of  levees  in  third  district  of  the  city.  For  nearly 
a  mile  the  protection  of  the  city  against  inundation 
consisted  of  a  box  levee  8  feet  wide,  placed  directly 
aeainst  highly  improved  manufacturing  and  resi- 
dence property,  and  the  river  bank  had  abraded  lo 
such  extent  that  these  mud  boxes  were  located 
directly  on  the  brink  of  the  river.  This  rapid  abra- 
sion of  the  bank  occurred  notwithstanding  the  fact 
that  the  United  States  Government  had  placed 
throughout  this  stretch  ver\^  extensive  w^ork  of  the 
spur  dike  and  mattress  type;  as  a  matter  of  fact 
they  were  engaged  in  this  work  for  several  years. 

The  situation  at  this  time,  1897,  was  such  that 
extraordinary  drastic  measures  had  to  be  adopted. 
The  concensus  of  opinion  amongst  all  the  engin- 
eers. Federal,  State  and  city,  in  fact  their  recom- 
mendations were  that  a  new  levee  be  constructed 
in  rear  of  the  existing  mud  box  levees  throughout 
the  stretch;  and  their  recommendations  were  most 
strenuously  urged  by  the  press  and  otherwise  not- 
w^ithstanding  the  fact  that  such  a  measure  would 
necessitate  the  destruction  of  a  very  large  amount 
of  valuable  manufacturing  and  residence  property, 
and  would  annihilate  several  important  manufac- 
turing industries  which  gave  employment,  in  the 
aggregate,  to  some  400  and  500  hands.  The  Or- 
leans Levee  Board  was  extremely  loath  to  de- 
stroy this  valuable  property,  and  after  a  very  thor- 
ough consideration  of  the  matter,  and  in  opposi- 
tion to  public  opinion  as  delineated  by  the  press, 
they  detemiined  to  attempt  to  hold  the  then  ex- 
isting line  of  levee  by  bank  protection  w-ork,  and 
the   methods   recommended   bv   the   writer  were 
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adopted  and  work  inaugurated  at  once.  Figure 
4  shows  the  position  of  the  levees  as  they  existed 
throughout  this  stretch  in  1897  and  the  hetched 
squares  which  are  highly  improved  and  which  were 
to  be  destroyed  if  levee  was  moved  back.  Figure  5 
shows  the  position  of  protection  work  and  levee, 
and  street  opened,  as  contemplated  by  the  method 
adopted  in  189". 

Figure  6  is  a  cross  section  showing  the  relative 
position  of  the  box  levee,  river  bank  and  improved 
property  as  existed  in  1S97. 

The  method  which  was  adopted  and  which  I  will 
term  "Pile  Bank  Protection  Work,"  embraces 
three  stages,  each  stage  to  be  executed  at  such 
time  as  conditions  determine. 

The  first  stage  is  shown  by  Figure  7  and  embraces 
the  driving  of  piles  throughout  the  stretch  70  to 
SO  feet  long,  at  a  uniform  distance  apart  and  the 
work  extending  into  the  river  to  such  line  as  will 
best  receive  and  guide  the  current  past  the  abrad- 
ing stretch,  the  whole  work  being  very  thoroughly 
braced  and  secured  together.  The  piles  of  bulk- 
head row  being  spaced  closer  together  and  support- 
ing a  water-tight  sheet  pile  bulk-head,  forming  sup- 
port for  levee  of  increased  dimensions  over  that  of 
the  mud  box  as  shown. 

The  results  of  the  work  were  highly  satisfac- 
tory, the  banks  not  only  ceased  to  abrade,  but  ac- 
tually accretioned,  and  the  slope  of  bank  was 
materially  improved,  which  improvement  as  de- 
termined by  soundings  recently  made,  is  still  con- 
tinuing. 

The  conditions  of  the  bank  throughout  the 
stretch  were  in  such  condition  in  1899  that  the 
second  stage  of  the  work  was  inaugurated.  This 
stage  is  shown  by  Figure  8,  and  consists  of  the  an- 
nihilating of  old  mud  box,  driving  of  new  bulk- 
head on  river  side  of  the  one  driven  in  1897.  and 
the  placing  oE  a  strong  substantial  earth  levee  on 
the  river  side  of  Front  street,  directly  into  the  river 
as  it  existed  in  1897,  and  the  opening  up  and  re- 
gaining use  of  street.  It  will  be  observed  that  the 
piles  driven  in  1897,  which  were  located  in  line  of 
levee  were  cut  off  below  street  surface  and  addi- 
tional piles  driven  and  the  levee  placed  on  these 
piles  and  supported  thereby,  the  same  as  a  building, 
which  transmits  the  weight  of  levee  to  a  plane  on 
line  near  bottom  of  river  and  relieves  the  batture 
and  bank  of  the  weight  of  levee. 

Figures  7  and  8  show  the  moving  of  levee  river- 
ward  in  course  of  execution. 

The  third  or  last  stage,  as  shown  by  Figure  9. 


contemplates  the  placing  of  a  river  slope  of  earth 
on  the  levee  as  constructed  during  second  stage 
and  supporting  same  on  piles  and  is  to  be  under- 
taken at  such  time  as  desired,  it  being  the  intention 
to  execute  this  work  when  the  bulk-head  in  front 
has  deteriorated  to  such  extent  as  to  require  re- 
newal, and  after  this  river  slope  is  completed  to 
protect  the  earth  by  a  light  wave  wash  revetment 
in  front  as  shown  in  Figure  9. 

The  conditions  secured  by  Pile  Bank  Protection 
Work  are  that  the  work  extends  continuously  from 
the  upper  end  of  an  abrading  bank  sufficiently  far 
into  the  bend  to  throw  the  current  from  the  shore; 
that  it  extends  above  highest  flood  line  and  suffi- 
ciently far  into  the  river  to  affect  30  or  40  feet  of 
the  body  of  a  high  river;  that  the  piles  are  placed  at 
a  uniform  distance  apart  and  provide  a  uniform  ob- 
struction to  current  striking  same;  that  the  front  or 
river  line  of  work  is  placed  to  such  line  as  to  best  re- 
ceive an<l  guide  the  current  past  the  work;  and  the 
theory  of  the  success  of  the  work  is  that  the  flow  of 
river  for  a  depth  of  30  or  40  feet  is  guided  past  the 
abrading  bank  at  a  safe  and  imiform  velocity  by 
being  allowed  to  impinge  against  the  piles  placed  at 
a  uniform  distance  apart  and  on  such  a  line  as  to 
assist  the  deflection  of  current  from  bank,  and 
which  obliterates  the  cross  currents,  counter  cur- 
rents and  whirlpools,  and  checks  the  velocity  of 
whole  river  sufficiently  to  form  a  gradual  improve- 
ment of  the  bank  of  river,  limiting  the  extent  of 
movement  of  l>ed  of  river  towards  the  opposite 
bank  only  by  the  gradual  extension  of  the  Pile 
Bank  Protection  Work  into  the  river;  all  of  which 
is  in  line  with  nature's  laws,  in  that  the  method 
adopted  provides  the  line  of  least  resistance  on  the 
side  or  at  the  point  where  under  unmolested  con- 
ditions the  line  of  greatest  resistance  existed,  and 
securing  satisfactory  results  by  the  utilization  of 
the  same  forces  which  previously  acted  to  the  detri- 
ment of  all  interests. 

In  comparing  the  results  of  the  two  plans  which 
have  been  studied  and  experimented  with,  it  does 
not  follow  that  either  of  the  plans  embrace  all  the 
requisite  qualities  for  bank  protection,  and  as  can 
be  seen  the  subject  is  a  most  exhaustive  and  im- 
portant one,  and  there  is  no  doubt  but  a  continuous 
and  careful  consideration  of  the  subject  will  develop 
methods  which  will  embrace  the  necessary  econ- 
omy and  eflliciency,  and  that  tlie  Mississippi  River 
Commission  can  be  harnessed  and  bridled  so  as  to 
obey  with  absolute  certainty  the  course  which  man 
shall   dictate. 
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A  CREVASSE  ON  THE  MISSISSIPPI   RIVER 


By  F.  M.  NORFLEET 


When,  early  in  ^larch.  the  river  had  reached 
danger  stage  at  Cairo,  and  the  main  tributaries 
were  pouring  in  such  additional  volumes,  I  began 

to  feel  uneasv  for  the  safety  of  the  levee  svstem 

.'  •'  * 

along  the  Yazoo  front,  and  especially  that  line 
fronting  my  planting  interests  on  the  south  bank 
of  Flower  Lake,  in  Tunica  County,  Mississippi. 

I  decided  to  make  a  personal  examination,  and 
to  aid  in  making  a  strenuous  fight  to  hold  the 
levees.  On  my  arrival  there,  I  found  4  or  5  miles 
of  levee  which  was  below  the  general  grade,  and  at 
a  ver}^  exposed  place  where  the  line  of  levee  was 
running  almost  due  east  and  west,  and  directly  op- 
posed to  the  current  of  the  Mississippi  River.  The 
gravity  of  the  situation  impressed  me,  and  a  meet- 
ing of  the  citizens  was  held  to  discuss  the  best 
course  to  pursue.  We  began  to  raise  the  levee  at 
once  under  the  management  of  Capt.  T.  C.  Fer- 
guson, one  of  the  Levee  District  Commissioners, 
with  the  best  forces  which  we  could  muster.  It 
soon  became  apparent  that  we  had  started  too  late, 
and  with  resources  too  meager  for  so  large  an  un- 
dertaking. The  chief  engineer,  and  other  officials 
of  the  Yazoo  Levee  Board,  were  engaged  in  a 
tremendous  fight  to  hold  the  levee  line  at  Green 
Grove,  in  Coahoma  County,  and  all  the  power  of 
the  official  organization  was  utilized  and  almost  ex- 
hausted in  holding  that  point.  This  was  success- 
fully accomplished,  finally,  owing  probably  to  the 
break  in  the  levee  on  the  Arkansas  side,  which  al- 
lowed the  crest  of  the  great  rise  to  flow  off  through 
the  White  River  basin. 

The  energies  of  the  Levee  Board  were  then 
turned  tow^ard  getting  men  and  material  to  aid  us 
on  the  Flower  Lake  front,  which  was  placed  under 
the  control  of  Capt.  A.  L.  Dabney,  but,  as  stated 
above,  it  was  too  late — Grant  and  his  army  could 
hardly  have  saved  the  day  then.  The  land  back 
of,  and  along  the  line  of,  the  levees  had  become  so 
thoroughly  saturated  w^ith  seep  water,  that  dirt 
could  no  longer  be  had  to  fill  sacks,  nor  for  wheel- 
barrows.     It    was    evident    that   the    great    river 


would  break  through  the  feeble  barriers  which  we 
interposed  to  stay  its  ravages,  and,  although  we 
had  piled  sacks  of  earth  on  top  of  the  levee  four  and 
five  deep,  and  backed  them  up  with  dirt  for  miles, 
we  could  see  the  rushing  floods  might  wxll  laugh  at 
our  puny  efforts,  and  that  we  had  not  planned  by 
half  what  was  necessary.  Preparations  now^  must 
be  made  for  the  inevitable!  On  Saturday  after- 
noon, April  3,  I  told  the  heads  of  families  living  on 
my  place  to  discontinue  work  on  the  levee  (we  had 
considerable  outside  help  by  this  time),  and  to  ar- 
range to  protect  their  families  and  save  their 
household  effects  and  livestock.  We  had  already 
built  an  inclosure  adjoining  a  strong  piece  of  levee, 
and  had  corraled  all  the  livestock  on  the  place  so 
that  in  case  of  a  levee  break,  it  would  onlv  be 
necessary  to  open  a  gate  and  drive  them  over  this 
protection  levee,  where  they  would  be  safe.  Natur- 
ally, I  felt  a  great  responsibility  for  the  Hvesof  about 
200  women  and  children  on  my  place  w^ho  were  in 
the  darkness  of  the  night,  amid  the  most  terrific 
rain  and  wind  storms,  and  peals  of  thunder  which 
shook  the  very  earth  itself,  sleeping  in  their  beds 
from  G  to  10  feet  below  the  surface  of  the  water, 
which  for  miles  in  their  front  was  being  held  back 
by  a  levee  soaked  through  and  through,  and  leak- 
ing in  myriads  of  places,  and  trickling  over  the  tops 
here,  there,  and  everywhere.  I  was  apprehensive 
that  this  great  menacing  wall  of  water  might  break 
through  in  the  darkness  of  the  night  like  a  Niagara 
and  carry  death  and  destruction  in  its  path.  I 
could  not  sleep.  I  have  been  in  front  of  the  can- 
non's mouth,  and  have  heard  the  rattle  of  mus- 
ketry and  the  whistling  of  bullets,  but  I  had  never 
felt  such  an  awful  dread  before.  If  the  crash  could 
have  come  earlier,  before  the  water  had  been 
dammed  to  such  a  great  height,  the  danger  would 
have  been  less,  but  the  long-drawn-out  fight  and 
higher  w'ater  intensified  the  expected  calamity.  I 
sat  in  a  chair  all  that  night  in  a  drizzling  rain  on  the 
levee,  with  a  dozen  barefoot  negro  boys  to  patrol 
the  levee  with  lanterns  to  see  if  the  water  was  com- 
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ing  through — to  detect  signs  of  immediate  danger 
(a  man  with  shoes  on  could  not  stand  or  walk  on 
the  levees  at  night).  When  daylight  came — that 
beautiful  Sunday  morning — I  could  see  the  prog- 
ress the  river  had  made  during  that  awful  long 
night.  I  saw  at  once  that  all  hope  was  gone — 
that  it  would  be  impossible  to  hold  the  levee  until 
noon.  I  went  to  plantation  headquarters  and  noti- 
fied the  manager  that  all  was  over,  and  that  he 
could  prepare  for  the  worst.  Old  Sol  was  then 
rising — clear  and  beautiful — for  the  first  time  in 
days.  He  seemed  to  have  his  face  unveiled  to  see. 
without  hindrance,  the  fearful  crash  of  water  that 
in  the  next  few  hours  would  break  through  the 
artificial  barriers  that  staid  their  way,  and  cover  the 
homes  and  lands  of  thousands  of  people  with  its  en- 
gulfing waves.  I  tried  to  compose  myself  for  a 
short  sleep,  but  it  was  impossible.  The  danger  and 
the  excitement  of  the  moment  had  caused  sleep  to 
vanish  from  my  eyes.  Accompanied  by  Mr.  T.  H. 
McKenzie,  of  Lulu,  ]\Iiss.,  we  mounted  our  horses 
and  went  back  to  see  if  anything  more  could  be 
done.  On  reaching  the  levee  I  found  a  squad  of 
negroes  and  whites  that  had  been  instructed  to 
take  the  place  of  the  night  force,  still  in  camp  wait- 
ing for  breakfast,  the  hopelessness  of  the  situation 
making  demoralization  complete.  Mr.  McKenzie 
went  ahead  down  the  levee  to  see  if  any  dangerous 
places  had  developed  in  the  last  two  hours.  He 
had  gone  but  a  short  distance  when  I  heard  him 
halloo,  ''Bring  25  men  with  shovels  and  sacks — 
quick!"  We  ran  to  the  point  from  which  he  had 
called.  I  could  see  the  waters  breaking  through 
the  levee  about  one-third  of  the  vvav  down  from 
the  top — it  was  a  high  levee  at  this  point — in  a 
stream  3  or  4  inches  in  diameter,  and  before  get- 
ting to  where  Mr.  McKenzie  stood  it  was  the  size 
of  a  stove-pipe,  and  in  less  than  a  minute  of  a  water 
bucket,  then  a  barrel,  and  before  vou  could  de- 
scribe  it,  the  whole  top  of  the  levee  was  twisting  in, 
and  the  water  was  forcing  itself  through  in  a  great 
torrent,  and  striking  the  ground  beyond  the  base 
of  the  levee  with  terrific  force,  rebounding  in  awful 
anger,  white  waves  20  feet  high  tearing  great  oak 
and  gum  trees  out  by  the  roots,  and  tossing  them 
about  as  if  they  were  cork.  The  ends  of  the  levee 
began  to  erode  very  rapidly  above  and  below  the 
break,  until  over  15  acres  were  torn  out  like  a 
great  well,  with  holes  and  pits,  some  of  them  50 
feet  deep.    The  rushing,  swirling,  tumbling  waters 


made  a  sight  of  wondrous  grandeur  and  appalling 
solemnity.  The  caving  became  more  gradual  until 
the  break  was  about  a  half  mile  wide.  But  the 
great  tension  was  over,  and  we  turned  our 
thoughts  to  getting  the  families  out  of  danger,  and 
preventing  other  breaks  taking  place  before  relief 
came  from  the  fall  in  the  river  caused  by  this  break. 

All  during  this  levee  fight,  and  after  the  crevasse 
occurred,  I  was  getting  valuable  and  practical  ex- 
perience that  can  be  made  useful  in  the  future. 
This  is  a  description  of  the  greatest  crevasse  that 
ever  occurred  on  the  banks  of  the  greatest  river 
in  the  world.  The  result  of  mv  observation  is  that 
there  is  not  half  the  danger  to  life  and  personal 
property  in  being  located  behind  a  great  levee 
when  the  break  occurs  as  one  would  suppose.  For 
instance,  it  was  quite  six  hours  before  the  water 
covered  my  place,  and  just  to  the  extent  that  the 
water  raised  on  the  land  side,  the  level  was  low- 
ered on  the  river  side,  so  that  by  the  time  there 
was  an  average  depth  of  4  feet  on  the  land,  the 
river  had  fallen  4  feet,  and  the  water  never  attained 
anything  like  the  depth  that  one  would  naturally 
suppose  it  would,  as  it  was  piled  up  from  10  to  20 
feet  above  the  height  of  the  land  against  the  levees. 
All  the  people  on  my  place  and  adjoining  places 
had  ample  time  to  get  away  to  elevations  of  safety. 
There  were  about  four  or  five  tenant  houses, which, 
being  in  the  main  track  of  the  current,  were  washed 
away,  but,  as  stated,  the  occupants  had  plenty  of 
time  to  move  out.  If  the  break  had  occurred  at 
night  there  might  have  been  some  loss  of  life,  but 
it  is  hardly  probable.  The  rapid  fall  of  the  river 
after  the  break  relieved  the  levee  line  above  and  be- 
low, so  that  it  dried  out  quickly,  and  afforded  a  safe 
place  to  all  whose  homes  were  overflowed  by  the 
waters. 

The  next  practical  lesson  I  learned  w^as  that  as 
soon  as  fears  are  entertained  for  the  strength  of  a 
levee,  it  is  the  part  of  wisdom  to  commence  w^ith  all 
resources  at  hand  at  once,  and  spare  no  expense 
in  strengthening  weak  places  that  may  be  known 
to  exist.  This  can  be  done  while  the  dirt  along 
the  levee  is  drv,  and  at  from  one-half  to  one-tenth 
the  cost  at  which  it  must  be  done  at  the  last  mo- 
ment. It  will  not  suffice  to  begin  with  plantation 
hands  in  small  squads  to  strengthen  the  levee  in 
time  of  emergency.  To  accomplish  anything  there 
must  be  well  organized  camps  with  ample  bedding 
and  cooking  outfits,  also  proper  tools,  run  planks, 
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etc..  on  the  ground  in  good  time,  and  these  outfits 
should  be  kept  on  hand,  or  arranged  for  by  our 
levee  boards  so  as  to  have  them  ahvays  ready. 
There  is  no  class  of  work  on  the  earth  that  the  old 
adage,  "Not  to  put  off  until  to-morrow  what  can  be 
done  lo-day,"  applies  with  more  force.  A  half  levee 
in  the  time  of  extremely  high  water  is  far  worse 
than  no  levee  at  all.  and  there  should  be  no  cessa- 
tion by  any  levee  board  unli!  the  entire  line  is 
brought  to  its  maximum  height  and  width,  if  it  is 
possible  by  any  means  to  get  funds  to  complete 
the  work. 


A  great  part  of  our  levees  are  below  their  ulti- 
mate dimensions,  and  it  is  hoped  that  with  larger 
appropriations,  and  with  more  active  work  for  the 
nextfonror  five  years,  these  will  be  raised  above  the 
danger  of  recurring  floods.  There  may  be  before 
this  time  many  more  breaks  in  the  levees,  but  the 
consensus  of  opinion  among  all  practical  levee  men 
is  that  such  a  thing  as  a  general  overflow  is  hardly 
possible.  More  money  an{l  more  dirt  means  more 
safety  and  more  development,  and  we  are  putting 
great  faith  and  great  hopes  in  the  action  of  the 
General  Government. 
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THE  MISSISSIPPI  RIVER  FROM  CAIRO  TO  NEW 

ORLEANS  AND  FROM  NEW  ORLEANS 

TO  THE  GULF,  1072  MILES 


Compiled  by  JNO.  W.  BRYANT,  of  New  Orleans, 
From  such  Records  as  were  Obtainable  at  the  Cities  Along  the  River 


Commercial   Statistics — Statement  Showing  the   Number  of  Vessels,  Steam  and  Unrigged,  Tonnage, 

the  Transportation  of  Freights  and  the  Values  of  Vessels  and  Commodities, 

for  the  Year  from  June  1,  1898,  to  May  31,  1899 


The  census  of  1890  divided  the  waterways  of  the 
Mississippi  Valley  into  three  rivers  of  orig'in — the 
Ohio,  the  Upper  Mississippi,  and  the  Lower 
Mississippi.  The  Lower  Mississippi  was  made  to 
begin  at  St.  Louis.  From  that  city,  and  inclusive 
of  the  tributaries,  the  Lower  Mississippi  mileage 
of  waterways  was  given  as  comprising  6,228  miles, 
of  which  5,695  miles  was  being  navigated  in  1890. 

The  1890  census  report  gives  the  total  of  com- 
merce originating  on  the  Lower  Mississippi  as 
follows,  to-wit:  Wheat,  528,800  tons;  corn,  698,- 
545  tons;  other  grain,  57,861  tons;  cotton,  865,228 
tons;  cotton-seed  and  cotton-oil  products,  392,988 
tons;  sugar,  131,948  tons;  coal,  360,799  tons;  a 
total  of  3,036,169  tons.  That  included  the  river 
from  St.  Louis  down.  Another  exhibit  gave  the 
tonnage  as  follows,  viz. :  Lower  Mississippi,  4,374,- 
671  tons;  White  River,  86,398  tons;  Arkansas 
River,  1,663,817  tons;  Yazoo  River,  77,380  tons; 
Ouachita  River,  93,707  tons;  Red  River,  105,145 
tons;  a  grand  total  of  6,401,203  tons. 

Just  how  865,228  tons  cotton,  equal  (at  500 
pounds  to  the  bale)  to  3,460,912  bales,  is  made  to 
originate  on  the  Lower  Mississippi  River  is  not 
shown  in  the  exhil^its,  and  is  not  easy  to  under- 
stand in  view  of  another  exhibit  in  the  same  report, 
which  gives  the  total  product  of  the  cotton  crop  of 
Missouri,  Illinois,  Kentucky,  Tennessee,  Arkansas, 
Mississippi  and  Louisiana,  the  seven  states  border- 
ing the  Lower  Mississippi,  as  amounting  to  a  total 
of  678,176  tons,  or  2,712,707  bales. 

The  statement  prepared  at  this  time,  as  stated 
above,  embraces  the  river  south  of  Cairo,  inclusive 


of  the  tributaries,  and  is  a  showing  of  the  tonnage 
and  commerce  not  only  originating  but  actually 
passing  on  the  rivers,  and  for  the  period  men- 
tioned. 
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Steam^s    189       62,314  6,212  1,590,004  $4,331,000 
Barges.  .1,635  1,408,814  2,470  2,082,260    2,003,000 


Total. . .  1,824  1,471,128  8,682  3,672,264  $6,334,000 
Tributa- 
ries. 
Steam's. 

Local 
Total     .       61         3,193 
Entr'ces 
N.  O.  C'st'm 

House. 
Total     .1,324  1,928,061 


Grand 
Total     .3.209  3,402,068 

The  aliove  exhibit  does  not  include  vessels, 
steam  or  otherwise,  engaged  in  harbor  work  ex- 
clusively, nor  ferry  or  railroad  transfer  boats.  Nor 
does  it  include  the  various  vessels  owned  and  em- 
ployed in  the  Government  service. 
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Total  number  of  tons  carried— tons .         4,708,355  ^^  about  one-third  of  the  river  business.    The  cen- 

Total   value  $94  605  762  ^"^  report  of  1890,  admitted  by  the  Commissioner 

Between    New    Orleans    and    the  '       '  ^^  be  incomplete  in  the  returns  from  the  carriers 

Qyj£ by  water,  showed  over  fifty  per  cent  of  all  of  the 

Total  coastwise  and  foreign— tons.  .  2,985,643  commerce  of  the  country  carried  by  water.    Some 

Total   value $144,704,136  ^^^^  >  ^^^^  ago  statistics  of  the  river  were  prepared 

Grand  total  between  Cairo  and  the  i"  ^'^^  "^^^^^^^  ^f  ^  corporation  proposing  to  build 

Qy]£ ^Qj-jg  Y  693  998  a  bridge  across  the  Mississippi  River  somewhere 

Grand  total  value $239!309!898  ^^ove  New  Orleans,  and  it  was  so  used,  but  it 

showed  a  diversion  of  thirty-five  per  cent  only.   Of 

COMMODITIES  course  it  will  be  understood  that  the  railroads  were 

The  chief  commodities  moved  bv  vessels,  be-  carrying  more  than  that  thirty-five  per  cent,  for  as 

tween  Cairo  and  New  Orleans,  exclusive  of  the  1^-^  been  said,  ^The  waterway  creates  traffic  for 

local  traffic  in  the  tributaries,  may  be  enumerated  "^^^^  railroad  as  well  as  itself,  makes  raw  materials 

as  follows   viz  •  "cheaper,  increases  the  number  that  are  available 

''for  use,  and  adds  to  the  products  of  agriculture 

Cotton— bales    612,242  .^^^  manufacture  seeking  transportation." 

Cottonseed— tons    166,049 

Sugar  and  molasses— tons 153,664  ^^  president  of  one  of  the  great  railroad  systems 

Lumber  and  logs— feet 444,539,180  paralleling  the  Mississippi  River  is  quoted  as  hav- 

ing  said:     *'Coal,   iron,   steel,  and  other  freights 

It  is  nearly  impossible  to  prepare  a  complete  ''should  be  carried  by  w^ater,  for  the  building  up  of 

statement  of  the  river's  tonnage  and  commerce  un-  "manufacturing  industries  by  this  means  among 

less  in  the  examination  of  the  books  on  every  boat,  ''the  towns  and  cities  along  the  river  would  give 

That  requires  opportunity  and  time,  for,  as  it  is  "larger  traffic  to  the  railroads  in  more  profitable 

now,  always  was,  and  ever  will  be,  the  steamboats,  "lighter  freight."     The  moral  of  which  is,  maybe, 

all    of    them,  are    not    under    corporate    control,  that  otherwise  coal,  iron,  steel,  etc.,  would  come 

There  are  lines  of  boats,  but  wherever  the  line,  as  higher. 

where  the  line  is  not,  there  are  individually  owned  Three  years  ago  an  eminent  civil  engineer,  whose 

and  independently  operated  steamboats,  which  are  interests,  public  and  private,  at  the  time  were  deep 

in  one  place  one  time,  and  somewhere  else  at  an-  in  the  plans  for  the  building    of    another  bridge 

other  time.     Because  of  this,  and  because  of  the  over  the  Mississippi,  said  before  a  Congressional 

necessity  of  going  for  the  data  to  each  and  every  committee:     "The  railroad  business  is  rapidly  and 

boat  wherever  they  might  be,  which  was  not  done  "largely  increasing,  and  that  of  the  river  decreas- 

in  this  instance,  a  full  table  of  the  statistics  has  "ing."     Now,  he  was  plainly  exalting  the  one  and 

not  been  given.     They  call  for  only  what  was  ob-  belittling  the  other,  but  his  facts  and  figures  were 

tainable,  and  the  record  of  no  boat  not  visited  has  not  so  much  in  evidence  as  the  location  of  some 

been  computed.  of  the  bridge  piers  he  had  planned,  tw^o  of  which. 

Some  sixteen  or  seventeen  years  ago,  the  writer  at  least,  have  wrought  destruction  to  life  and  prop- 

of  this  prepared  for  the  use  of  the  Mississippi  River  crty,  and  to  an  extent  sufficient  of  itself  to  have 

Commission,  a  t^vo  years'   exhibit   of  the   river's  served  as  a  warning  against  the  continued  building 

commerce  into  New  Orleans  from  above,  and  also  of     low,     narrow-spanned     and     faultily-located 

one  covering  the  two  years  just  preceding  the  com-  bridges.     In  truth,  it  is    only  just    such    bridges 

pletion  of  the  Eads  Jetties  (South  Pass),  Missis-  which  are  opposed  by  rivermen,  w^ho  firmly  believe 

sippi   River.     This  was  ai)out  the    time    of    the  that  if  the  departments  of  the  Government  were 

passing  of  the  "river  palaces"  still  so  much  written  as  zealous  and  exacting  in  the  care  of  the  com- 

about  by  mossback  pessimists,  who  apparently  do  merce  passing  under  these  bridges,  as  they  are 

not  know  of  there  being  more  tonnage  on  the  considerate  of  the  objections  of  greater  cost  al- 

rivers  to-day  than  then,  and  it  was  coincident  with  ways    raised    against    the    higher,    wider-spanned 
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bridge,  there  would  be  fewer  protests,  and  the 
probabilities  of  accidents  reduced  to  a  minimum. 
It  has  been  the  wonder  that  the  authorities,  while 
planning  and  spending  milHons  for  the  improve- 
ment and  preservation  of  navigation,  yet  permit 
of  obstructions,  and  stranger  still,  should  appear 
always  so  suspicious  and  unresponsive  to  the  pro- 
tests of  the  rivermen.  The  steamboats  have  but 
the  one  way  to  go,  but  a  bridge  may  be  built  which 
neither  hinders  nor  imperils. 

A  railroad  president  wrote:  'The  matter  of 
transportation  is  one  of  the  most  vital  import  to 
all  the  people  next  to  the  cultivation  of  the  soil. 
*'*  *  *  There  is  no  question  but  that  the 
cheapest  transportation  which  can  be  furnished 
in  any  way  is  by  a  good  steamboat  and  deep  water 
in  which  to  run  her." 

This  year  66,G15  tons  steel  rails,  nearly  3,500 
carloads,  were  towed  on  barges  all  the  way,  2,000 
miles,  from  Pittsburg  to  Xew  Orleans  and  there 
transferred  to  railroad  cars.  Would  the  railroads 
have  refused  the  earnings  of  that  long  haul,  par- 
ticularly in  the  face  of  oft-repeated  assertions  that 
the  long  was  cheaper  than  the  short  haul,  unless, 
indeed,  it  was  being  carried  the  cheapest  by  river? 
Then,  if  water  transportation  is  the  cheapest,  how 
can  it  be  said  that  the  steamboat  is  being  dis- 
placed? 

At  this  last  session  of  Congress  a  committee  of 
business  men  from  the  Ouachita  valley  appeared 
before  the  Rivers  and  Harbors  Committee  to  en- 
dorse and  urge  a  proposed  plan  for  slackw'ater  nav- 
igation. These  gentlemen  gave  in  evidence  the 
fact  that  when  the  steamboats  get  to  Camden 
cotton  is  shipped  700  miles  to  New  Orleans  at 
$1.25  per  bale.  When  it  has  to  go  all-rail — 475 
miles — the  rate  is  $3.10  per  bale.  Flour  w^as  35 
cents  per  barrel  by  steamboat,  75  cents  on  the 
railroad.  Boots  and  shoes,  all  water  from  Boston, 
was  79  cents;  all  rail,  $2.02.  But  these  great  dif- 
ferences in  rates,  they  said,  was  enjoyable  only  dur- 
ing the  navigable  periods,  after  then  the  maxi- 
mum rates  maintain,  and  this  applies  to  every  other 
stream.  It  being  an  established  principle  in  the 
economics  of  commerce  that  the  speedier  and 
easier  the  products  of  a  section  pass  along  the  trade 
routes,  the  greater  will  be  the  return  for  the  labor 
of  the  producer,  and  the  further  will  go  the  pur- 
chase money  of  the  consumer. 

But  this  leads  to  the  consideration  of  whv  has 


there  been  this  diversion  of  the  river's  traffic? 
There  are  three  principal  reasons,  one,  interrupted 
navigation;  another,  railroad  bridges;  the  third, 
federal  and  local  legislation. 

It  is  perhaps  because  river  improvement  does 
not  always  improve  that  rivers  and  harbors  appro- 
priations have  been  called  a  steal.  The  people  of 
a  locality  petition  for  steamboat  navigation,  their 
Congressman  advocates  it,  the  United  States  en- 
gineer examines,  estimates  and  recommends.  Con- 
gress gives  the  money  (never  the  full  amount),  and 
the  United  States  engineer  expends  it.  There  is 
no  steal  there,  nor  is  there  preventable  waste,  for 
the  rivermen  know  of  no  calling  more  honest  and 
conscientious  than  that  of  the  engineer,  just  as 
others  know  of,  there  not  being  a  better  informed, 
more  conservative,  business-like  committee  in  any 
legislative  body  than  the  Rivers  and  Harbors  Com- 
mittee of  Congress.  Yet  the  truth  is,  there  has  not 
been  realized  the  long-sought,  greatly  to  be  de- 
sired, satisfying  results  from  the  generous,  as  un- 
questionably wise,  provisions  of  Congress,  and  the 
workings  of  the  United  States  engineers,  to  un- 
loose the  fettered  waterways  and  give  greater  im- 
petus to  its  restricted  commerce.  Sand  bars  and 
snags  still  hinder  and  endanger  navigation  during 
the  low^-water  season  with  discouraging  regularity 
of  recurrence,  and  for  often  the  longest  half  of  the 
year — almost  always  from  July  to  November,  the 
season  of  harvest.  When  steamboats  have  to  stop 
altogether  or  pull  and  force  themselves  over  bars 
and  snags,  to  the  bottom  of  the  river  or  in  dock, 
serious  losses  are  incurred.  In  most  of  the  tribu- 
taries there  are  the  same  impediments  to  safe  con- 
tinuous navigation,  the  same  consequent  exces- 
sive insurance  (from  8  to  18  per  cent),  the  same 
periods  of  enforced  idleness  which  existed  ten  and 
tw^enty  years  ago,  and  their  betterment  is  still  noth- 
ing more  than  a  promise. 

In  an  article  in  the  New  York  Nautical  Gazette 
on  the  decline  of  the  western  river  steamboat  trade, 
it  was  written: 

"On  the  Ohio  the  chief  reason  for  the  decline 
''in  the  volume  of  business  done  is  caused  solely 
"by  reason  of  lack  of  water.  *  *  *  Navigation 
**is  suspended  the  greater  part  of  the  time,  and  a 
''great  fleet  of  boats  is  tied  up,  waiting  for  a  rise  in 
"the  river.     *     *     * 

"It  is  a  fact  well  known  to  all  conversant  with 
"navigation  on  the  Ohio  River  that  if  there  was 
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A   BRIEF   HISTORY   OF  THE   OPERATIONS   OF  THE 

YAZOO-MISSISSIPPI     DELTA     LEVEE 

BOARD-ORGANIZATION 


From  Report  of  Chief  Engineer,  Arranged  by  CAPT.  A.  L.  DABNEY,  Ass't  Chief  Engineer 


In  the  l^eginning'  of  the  year  1884  the  Yazoo- 
Mississippi  Delta  Levee  District  was  organized  by 
an  act  of  the  Legislature,  with  power  to  issue 
$500,000  in  lx)nds.  At  that  time  the  district  was 
in  a  most  deplorable  condition,  having  been  swept 
over  its  entire  length  and  breath  by  three  successive 
overflows.  As  a  consequence  great  industrial  de- 
pression prevailed.  Many  plantations  had  been 
abandoned  and  the  planters  were  greatly  discour- 
aged. As  a  rule,  every  man  was  willing  to  sell  out, 
but  none  desired  to  purchase.  There  had  I>een  no 
levee  organization  existing  for  six  or  eight  years, 
and  the  administration  of  levee  matters  by  the  last 
preceding  Levee  Board,  in  the  early  seventies,  had 
been  characterized  by  all  the  extravagance,  waste 
and  inefficiency  incident  to  public  organizatiims  dur- 
ing the  ^'reconstruction  era."  This  naturally  re- 
sulted in  a  feeling  of  apathy  on  the  part  of  the 
people  towards  levees,  which  was  accentuated,  after 
the  collapse  of  that  Levee  Board,  by  a  succession  of 
low  water  vears,  when  levees  were  little  needed. 
But  the  disastrous  overflows  of  1882,  '83  and  '84 
aroused  them  to  the  necessity  of  action  if  the  country 
was  still  to  be  man's  habitation,  with  the  present 
organization  as  the  result :  Former  experience  had 
made  people  jealous  and  apprehensive  on  the  sub- 
ject, and  in  framing  the  levee  law  great  pains  were 
taken  to  prevent  the  possibility  of  peculation  and 
maladministration  of  levee  aff'airs.  The  restrictions 
in  the  law  were  at  first  so  severe  as  to  impair  the 
Board's  power  for  necessary  action,  and  were  sub- 
sequently somewhat  modified. 

NEGOTIATING   THE   BONDS 

When  this  Levee  Board  was  organized  and  began 
operations  in  the  spring  of  1884,  the  only  money 
at  their  command  was  a  few  thousand  dollars,  raised 


by  private  suI>scription,  for  the  purpose  of  making 
a  preliminary  survey  and  estimate.  This  had  to  be 
done  hastily  and  imperfectly,  to  be  laid  before  the 
Mississippi  River  Commission  in  July.  The  result 
showed  that  the  amount  of  bonds  authorized  by  the 
Legislature,  if  successfully  floated,  would  yield  less 
than  half  enough  money  to  put  up  the  levees  north 
of  the  Hushpuckana  to  the  standard  then  aimed  at. 
The  ^lississippi  River  Commission  had  then  no 
means  with  which  to  aid  the  Levee  Board,  and  per- 
sistent efforts  to  raise  money  on  the  Ix)nds,  during 
the  summer  and  early  fall,  failed  of  results.  Early 
in  Octol>er  the  Board  had  a  final  adjournment  and 
gave  up  the  case  as  a  "lost  cause."  R.  T.  Wilson 
&  Co.  were  deeply  interested  in  the  enterprise  and 
were  disposed  to  give  their  aid,  but  had  grave  doubts 
whether  that  amount  of  money  would  accomplish 
enough  good  to  justify  the  venture  on  their  part. 
They  came  forward,  however,  after  the  final  ad- 
journment of  the  Board,  and  offered  to  find  money 
to  cash  the  bonds  at  par.  charging  2\  per  cent,  com- 
mission for  the  service.  !TiaIv'ing  it  als(^  a  condition 
that  the  Mississippi  Valley  Construction  Compvany 
should  have  the  contract  for  doing  all  the  work  at 
25  cents  per  cubic  yard.  The  Board  was  called  to- 
gether once  more  to  consider  this  proposition,  which 
revived  a  hoj^e  that  had  been  dead ;  and,  after  due 
deliberation,  the  terms  proposed  were  accepted.  At 
that  time  the  price  demanded  for  undertaking  to  do 
all  this  work  was  not  excessive,  as  it  embraced  all 
the  incidentals  of  clearing  and  grubbing,  surface 
breaking,  sodding,  etc.,  besides  assuming  all  risks 
from  floods,  and  the  obligation  to  have  all  the  work 
completed  l)efore  the  next  high  water,  the  time  then 
being  apparently  short.  The  work  was  parcelled  out 
to  several  levee  contractors,  and  in  the  outcome  the 
construction  company  realized  7  per  cent,  profit  oa 
their  outlay,  as  the  record  shows. 
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EXTENT  OF  JURISDICTION 

At  the  beginning  of  its  career  this  Board  assumed 
control  of  that  jxirt  of  the  river  front  lying  north  of 
the  Hushpuckana  bayou  only,  leaving  the  twelve 
miles  of  levee  between  that  point  and  the  Bolivar 
County  line  to  the  care  of  the  Greenville  Board. 
Subsequently  the  jurisdiction  of  this  Board  was  ex- 
tended over  the  entire  front  of  Coahoma  County. 

CONDITION   OF  THE   LEVEES   IN    1884 

The  first  survey  of  the  levees,  in  1884,  disclosed  a 
condition  that  was  rather  appalling  to  an  engineer 
who  assumed  the  task  of  protecting  the  district  from 
overflow,  with  an  uncertain  prospect  of  a  very  in- 
sufficient fund  with  which  to  accomplish  it.  There 
then  existed  an  aggregate  of  thirty-nine  miles  of 
actual  gaps  in  the  levees  north  of  the  Hushpuckana, 
and  about  an  equal  extent  of  levee  over  which  the 
water  had  flowed  freely  during  the  preceeding 
floods.  The  remaining  fragments  were,  as  a  rule, 
so  insignificant  in  height  and  other  dimensions  as 
would  make  them  now  an  object  of  ridicule  tc  levee 
engineers.  Added  to  this  was  the  further  fact  that 
the  methods  of  original  construction  were  crude  and 
imperfect,  and  many  cases  of  fraudulent  practices 
were  disclosed  in  the  presence  of  cribs  of  wood  and 
other  forbidden  matters  found  emlx)dicd  in  the  old 
levees.  They  had,  moreover,  l>een  for  a  long  time 
utterly  neglected,  and  in  many  cases  were  so  over- 
grown with  trees,  cane  and  thickets  as  to  be  scarcely 
distinguishable  from  the  surrounding  forests. 
When  it  is  remembered  that  cottonwood  and  sweet 
gum  trees  will  in  a  few  years  attain  a  considerable 
size,  producing  roots  enough  to  honeycomb  a  levee, 
and  many  of  them  will  in' a  few  years  die  and  dis- 
appear, leaving  no  evidence  alx)ve  ground  that  they 
had  once  existed,  this,  coupled  with  other  features 
of  weakness  mentioned  alx)ve,   leaves  small   room 

for  wonder  that  the  old  svstem  of  levees  was  rotten 
and  full  of  leaks  from  one  end  to  the  other,  and 

levee  protection  had  largely  come  to  be  regarded  as 
a  failure.  Neither  is  it  surprising  that  this  frail  line 
of  defenses  sh">uld  have  yielded  like  chafif  to  the 
floods  that  had  recentiv  attacked  it,  and  broken  into 
hundreds  of  fragments  under  the  pressure.  A  large 
part  of  the  work  of  renovating  this  levee  system 
consisted  in  digging  and  carving  out  these  numer- 
ous imi>erfections  in  the  old  levee  wherever  they 
were  detected.     Of  the  five  crevasses  that  have  oc- 


curred in  this  district  since  1884,  all  but  one  were 
caused  by  concealed  defects  in  the  old  levee. 

LEVEE   CONSTRUCTION   IN   1884 

W'hen  arrangements  were  consummated  on  Oc- 
tober 10th,  1884,  for  applying  the  $500,000  to  the 
work  of  reconstructing  the  levees,  the  Engineer  De- 
partment labored  under  extraordinary  difficulties, 
for  lack  of  preparation  for  this  large  task  suddenly 
thrust  upon  it.  Being  without  a  single  instrument, 
without  an  assistant  engineer,  without  an  office  even, 
with  meager  information  upon  which  to  base  esti- 
mates, grade  lines,  etc.,  all  of  these  things  had  to 
be  provided  with  great  i)romptitude,  and  a  corps  of 
seven  assistant  engineers  organized  and  distributed 
ak>ng  the  ninety  odd  miles  uf  levee  line,  with  proper 
instruments  and  instructions,  to  provide  for  all  the 
contractors  and  sub-contractors  who  were  hasten- 
ing to  occupy  the  field  with  their  working  forces. 
The  work  was  pushed  with  \'igor,  and  by  March, 
1885,  was  all  completed  in  a  satisfactory  manner. 
By  these  operations  all  the  existing  gaps  in  the  levees 
were  closed,  the  low  levees  raised  to  a  higher  grade, 
and  the  weak  places  strengthened. 

Although  the  available  fund  had' to  be  distributed 
over  an  extended  front  and  fell  short  of  the  require- 
ments of  the  situation,  a  reasonably  strong  line  of 
defense,  with  reference  to  the  high  water  of  that 
period,  was  secured  for  the  entire  distance,  which 
so  inspired  the  people  with  confidence  and  hope  that 
the  Legislature  of  188G  did  not  hesitate  to  authorize 
a  further  issue  of  $400,000  of  6  per  cent.  lx)nds  for 
construction  purposes.  The  annual  revenues  from 
taxation  also  increased  in  a  marked  degree,  afford- 
ing a  surplus  of  about  $100,000  a  year  for  applica- 
tion to  the  work  of  construction. 

INDUSTRIAL  PROSPERITY 

The  industrial  conditions  of  the  district  under- 
went a  great  revolr.tion :  property  vahies  went  up, 
and  from  a  state  of  extreme  depression  the  country 
leaped  into  one  of  industrial  activity.  This  was 
evidenced  in  the  greatly  increasing  revenues  from 
levee  taxation. 

In  one  county  the  levee  tax  yielded  300  per  cent, 
more  in  1800  than  in  1884  (with  an  increase  in  the 
tax  rate  from  9  to  121  mills  ad  valorem). 

RESULT  OF  LEVEE   PROTECTION 

The  general  result  of  the  efforts  -of  the  present 
levee  administration   to  protect  this  district  from 
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overflow  has  been  that  a  majority  of  the  people  in 
the  district  have  seen  no  Mississippi  river  water 
since  1884,  except  in  the  streams  and  channels.  It 
is  also  demonstrated  that  one  or  two  breaks  in  the 
levees,  under  most  circumstances,  would  produce 
only  local  disaster  of  limited  extent,  as  the  channels 
of  the  basin  are  capacious  enough  to  convey  away 
such  a  volume  of  water  as  would  escape  from  the 
river,  with  but  slight  injury,  except  in  the  vicinity 
of  the  breaks. 

THE  SYSTEM  OF  LEVEE   LINES 

The  levee  system  of  this  district  is  somewhat  com- 
plicated by  the  discharge  of  the  Hushpuckana  drain- 
age basin  into  the  Mississippi  river  at  Sunflower 
Landing.  It  was  impracticable,  within  reasonable 
limits  of  cost,  to  cross  the  two  miles  of  verv  low 
swamp  lying  along  the  river  bank  here.  To  pre- 
vent the  escape  of  water  into  the  district  through 
this  gap,  the  levee  from  below  Hushpuckana  was 
extended  northward  along  a  high  ridge  l>ehind  the 
swamp,  to  a  distance  of  fourteen  miles  ab:)ve  the 
lower  end  of  the  gajx  It  extends  to  above  the  head 
of  backwater.  Ijeing  located  from  two  to  five  miles 
behind  the  front  levee.  Afterwards  the  "Ward  Lake 
Levee,"  five  miles  long,  was  built,  connecting  the 
front  and  back  levees.  This  line  was  built  for  the 
local  protection  of  the  land  l3etween  the  levees. 
The  total  length  of  the  levees  in  this  district,  after 
the  abandonment  of  three  miles  at  the  lower  end  of 
the  front  line,  is  120  miles.  It  developed,  after  the 
occurrence  of  the  Rescue  crevasse  of  1897,  that  to 
abandon  this  three  miles  (lying  immediately  l)elow 
it)  would  not  materially  raise  the  backwater  plane. 

The  levees  are  divided  into  one  mile  sections, 
marked  oflf  bv  numbered  stones. 

GRADES 

The  system  of  grades,  as  first  adopted,  was  three 
feet  above  the  flood  plane  of  1882.  \\niere  higher 
stages  occurred  in  subsequent  years,  the  grades  were 
revised  from  time  to  time  to  suit  the  newly  develoi>ed 
conditions.  Since  the  1897  AcxkI  enlargements  have 
been  made  to  grades  varying  from  one  to  three  and 
one-half  feet  above  its  plane,  according  to  the  im- 
portance of  the  levee  and  the  amount  of  money 
available.  It  is  designed  to  increase  these  enlarge- 
ments in  future,  bringing  the  levee  to  a  standard 
grade  to  be  adopted  with  reference  to  the  ultimate 
high  water  plane  develo|>ed  after  all  of  the  open 
basins  on  the  river  shall  have  been  closed. 


EFFECT  OF  CLOSING  WHITE  RIVER  BASIN 

During  a  few  years  past  the  work  of  closing  the 
White  River  Basin  had  been  pushed  by  the  United 
States  engineers,  and  the  1897  flood  found  a  con- 
tinuous barrier  from  Helena  to  Henrico — a  distance 
of  78  miles.  In  1893  there  was  still  a  gap  of  25 
miles  opix)site  lower  Coahoma  County.  The  effect 
of  this  degree  of  contraction  of  the  gap  was  to  in- 
crease the  flood  height  one  foot  on  section  81,  eleven 
miles  below  Friars  Point,  while  the  Cairo  stage  that 
year  was  2.5  feet  lielow  its  maximum.  For  some 
miles  above  and  l>elow  the  effect  was  felt,  but  was 
greatest  at  section  81. 

In  1897  there  was  a  further  increase  of  the  flood 
height  at  section  81  to  7.1  feet  above  the  1882  flood. 
This  difference  would  have  l)een  greater  by  at  least 
two  feet  had  there  been  no  crevasses  on  White  river 
front. 

It  is  estimated  that,  on  section  87,  the  1897  stage 
would  have  been  about  10  feet  above  the  1882  stage. 
The  complete  closing  of  the  St.  Francis  front  must 
inevitably  increase  this  water  height. 

IMPROVED  METHODS  OF  CONSTRUC- 
TION 

As  a  conse([uence  of  the  combination  of  insuffi- 
cient present  resources  and  varying  flood  conditions, 
the  levee  systems  have  grown  up  as  a  system  of 
patch-work,  which  effect  is  heightened  by  progress 
in  I)etter  methods  of  levee  construction,  great  ad- 
vancement having  l>een  made  in  this  direction  during 
the  past  dozen  years  in  consequence  of  greater  de- 
mands on  the  resisting  jxiwers  of  levees  and  a  more 
determined  effort  than  ever  before  made  to  suc- 
cessfully control  the  floods  of  the  Mississippi  river. 
Much  of  the  improvement  in  the  methods  of  levee 
building  is  due  also  to  the  growing  experience  of 
engineers  and  a  more  serious  purpose  to  study  the 
subject  closely.  Indeed,  prior  to  about  the  year 
188 J:  lack  of  means  so  dominated  in  levee  matters 
that  very  unscientific  methods  of  construction  and 
location  were  necessarily  resorted  to,  with  the  in- 
evitable result  of  uneconomical  exj)enditure  of 
money,  and  levees  that  gave  way  under  the  pressure 
of  every  high  water. 

\Vith  the  infusion  of  Government  funds  in  recent 
years,  and  increased  means  from  local  sources,  much 
more  thorough  methcxls  of  construction  have  been 
introduced,  and  we  now  build  levees  to  stand  high 
water  without  breaking. 
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COST  OF   LEVEE   PROTECTION 

It  is  probably  fortunate  for  the  interests  of  levee 
protection  tliat  it  could  not  be  foreseen,  a  dozen 
years  ago,  what  increasing  demands  would  arise  to 
biiild  levees  that  would  certainly  give  security  from 
overflow,  and  to  meet  increasing  flood  elevations. 
due  to  increasing  progress  in  levee  extension.  A 
complete  foreknowledge  of  the  enormous  expen- 
ditures involved,  instead  of  a  gradual  realization, 
would  probably  have  discouraged  ail  attempts  at 
beginning,  whereas  enough  has  already  been  accom- 
plished in  this  district  to  justify  the  expenditure 
inade,  and  complete  and  permanent  security  from 
overflow  is  now  easily  within  the  grasp  of  the  i>eo- 
ple,  provided  there  is  no  rela.xation  in  their  efforts 
until  it  is  accomplished. 

COMPLETION   OF  THE   LEVEE   SYSTEM 
AND   ULTIMATE   RESULTS 

The  work  of  confining  the  entire  volume  of  water 
to  the  channel  of  the  river  will  probably  reach  its 
completion  in  a  few  years.  With  this  consumma- 
tion we  may  expect  to  be  able  to  ascertain  the  ulti- 
mate maximum  flood  heights  to  which  our  levee 
systems  must  be  adjusted  for  future  security  from 
overflow- 

STATEMENT  OF   EXPENDITURE 

The  following  is  a  statement  of  the  expenditures 
of  this  levee  district  for  all  puqioses.  from  the  date 
of  its  organization  to  ^lav  !lst.  1900: 


It  should  be  noted  that  the  item  of  "construc- 
tion" embraces,  besides  the  "cubic  yards,"  all  extra 
work,  such  as  clearing,  grubbing,  sodding,  etc.  Also 
that  the  item  of  "levee  maintenance"  includes  the 
cost  of  rt  repair  force,  which  has  been  at  work  con- 
stantly, and  employed  mainly  in  adding  dirt  to  the 
levee  where  conditions  were  such  as  to  make  it  im- 
practicable to  secure  measurements  of  this  work  in 
cubic  yards. 

To  have  these  figures  wtiuld  materially  increase 
the  aggregate  shown  l)elow.  A  considerable  expen- 
diture was  made  for  extra  work  on  United  States 
Government  contracts,  not  provided  for  in  the  Go\'- 
ernmcnt  si>ecifications. 

The  item  "engineering  expenses"  embraces  much 
expeiuliture  outside  of  the  pay  received  by  the  en- 
gineers, of  a  character  too  miscellaneous  to  enum- 
erate. 

Construction.  13.3TC.i*;J:J  cubic  yards. $2,496,852.90 
Levee  maintenance    ("including  some 

construction  by  repair  force) 214,924.89 

All  other  expenditures 1.768,338.73 


Total  exi>enditures  by  Levee  Board.^i  .480,1 16.52 
Total  appropriations  to  this  district  by 

V.  S.  Covernmeut  in  same  time.  . .  $933,750.00 
The  district  has  issued  its  lx>nds  to  the  amount 
of  $1,400,(100.00,  the  proceeds  from  the  sale  of 
which  were  a|>plied  to  levee  puqxises.  Of  these 
l>onds  the  sum  of  $323,000.00  have  l)een  purchased 
bv  the  ISoard  and  canceled. 


I.    J.  M.  JAYNE.  Pr»idcni.V('>sli}nEtciiiCnunly.         2.     rSV.li  CLARK.  Rulivir  i:.>uni|.         .1     t .  C.  >tr>YD.  [lollvir  CDunI^. 

.    W.  M.HARRIS,  litmucniCounlv  5.    %'.  E.  MOMTCDMERY.  Secniirs  H.    ABK   BLUM.  Wi<hiiixiDn  Count)   AppainltJ  lUOOi. 

7.    Q.  r.  HARDEN,  ShirktyCouni).        K.    lALTER  SILLERS.  Ainrntj.        M.    J.  M.  MONTGOMERY,  W.shinwon  Counli  ■  B«i«-;(d  IHOO.. 
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C.  H,  WEST  W.  C.  DULANEY 

Chtet  EnRln«r  Farmer  CoUeclor 


CEO.  M.  HELM  ROBERT  SOMERVILLE 

Former  Chic)  Engineer  Atsisiini  Chief  Eniinccr 
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BRIEF  HISTORY  OF  LEVEE   BUILDING   IN  THE  MISSIS- 
SIPPI LEVEE  DISTRICT 


By  C.  H.  west 


The  earliest  levee  building  in  this  district  was 
done  by  the  planters  living  along  the  immediate 
river  front;  usually,  each  planter  did  the  work  on 
the  front  of  his  own  place,  but  occasionally  several 
united  together  in  building  some  levee  that  was  of 
mutual  benefit. 

Levee  building  in  those  early  days  was,  of 
course,  done  in  a  very  crude  manner.  The  first 
levee  built  in  the  district  was  in  1844,  not  far  below 
the  present  city  of  Greenville.  It  was  not  until 
about  1855  that  any  organized  effort  was  made  to 
build  levees:  About  that  time,  the  County  Boards 
of  Supervisors  took  up  the  matter  in  their  respec- 
tive counties  and  issued  w-arrants  to  pay  for  work 
done.  The  County  Surveyor  was  sometimes  em- 
ployed to  run  out  a  line  along  which  the  embank- 
ment w-as  to  be  built,  but  no  engineer  was  employed 
to  layout  or  supervise  the  construction  of  the  work. 
The  first  Levee  Board  w^as  organized  in  1858.  This 
Board  assumed  the  debts  of  the  Local  County 
Boards,  organized  an  engineer  force,  and  for  the 
first  time  was  there  anv  svstem  about  the  loca- 
tion  and  building  of  levees  in  this  district.  James 
L.  Alcorn  w^as  the  President,  and  Minor  Meri- 
wether the  Chief  Engineer  of  this  Board.  This 
Board  ceased  operations  in  1861,  and  during  the 
four  years  following  no  effort  was  made  to  keep  up 
the  levees,  and  at  the  close  of  the  civil  w^ar,  owing 
to  crevasses  and  other  causes,  the  levees  had  de- 
teriorated to  such  an  extent  that  the  country  was 
without  protection  from  the  floods  of  even  moder- 
ate high  waters.  The  amount  of  work  done,  or 
money  expended  for  levees  up  to  this  time  is  not 
certainly  known;  it  was  considerable,  however,  and 
altogether  probably  reached  nearly  a  million  dol- 
lars. 

The  present  Levee  Board,  known  as  the  Board 
of  Mississippi  Levee  Commissioners,  was  organ- 
ized in  1865.  The  front  of  the  district  now  extends 
from  the  Coahoma-Bolivar  County  line  to  a  point 
in  Warren  County,  just  above  the  mouth  of  the 
Yazoo  River.  The  length  of  the  river  front  is 
about  230  miles,  and  the  length  of  the  present  con- 


trolling levee  line  190  miles.  The  territory  subject 
to  taxation  embraces  Bolivar,  Washington,  Issa- 
quena, Sharkey  and  a  small  part  of  Warren  Coun- 
ties, with  an  area  of  2,593  square  miles.  The  pres- 
ent gross  revenues  of  the  Board  amount  to  about 
$300,000  annually.  The  rate  of  taxation  is  five 
cents  per  acre  on  all  land,  five  cents  on  every  lot 
in  cities  and  incorporated  towns,  five  mills  ad  va- 
lorem on  the  assessed  value  of  all  property  real  and 
personal,  and  one  ($1)  dollar  per  bale  on  cotton. 
The  amount  expended  by  the  Board  from  1865  to 
July,  1882,  amounted  to  $3,557,918.47.  The  great 
flood  of  1882  ran  over  the  levees  and  swept  them 
away  in  many  places,  but  instead  of  disheartening 
the  people  it  only  aroused  them  to  the  necessity  of 
greater  efforts  on  their  ow-n  part  and  an  appeal  to 
the  general  government  for  assistance  in  giving 
protection  from  the  ravages  of  the  great  river. 
Thus  it  will  be  seen  that  the  lessons  taught  by  this 
flood  marks  the  beginning  of  a  new  era  in  levee 
building. 

From  surveys  made  just  after  the  disastrous 
flood  of  1882,  it  was  estimated  that  the  earthwork 
in  the  levee  then  existing  amounted  to  a  little  over 
six  million  (6,000,000)  cubic  yards.  Its  height 
averaged  about  seven  feet,  but  the  embankment 
was  very  irregular  in  grade  and  section,  and  the 
integrity  of  the  line  broken  in  many  places  by 
yaw^ning  gaps  caused  by  the  recent  crevasses.  A 
discouraging  outlook  indeed  for  a  people  who  had 
just  suffered  such  a  sweeping  loss  from  the  ravages 
of  the  river,  and  whose  only  hope  for  protection 
from  future  floods  depended  upon  levees;  but  they 
were  not  disheartened,  and  in  July,  before  the  wa- 
ters had  receded  from  the  land,  delegates  from  all 
over  the  Delta  assembled  in  convention  at  Green- 
ville to  devise  ways  and  means  for  repairing  and 
building  up  the  levees  to  give  better  protection. 

The  rate  of  taxation  already  burdensome  was 
increased,  authority  was  asked  of  the  State  Legis- 
lature to  issue  bonds,  and  an  appeal  made  to  the 
general  Government  for  assistance.  Work  was 
soon  begun  in  earnest,  and  has  never  abated  for  a 
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season  since,  and  the  levees  have  gradually  gfrovvn 
in  height  and  strength  until  they  are  now  five 
times  the  volume  they  were  in  1882.  In  1884  there 
was  one  crevasse  at  Hughes,  forty  miles  below  the 
upper  end  of  the  district,  and  flooded  only  a  lim- 
ited portion  of  the  territory.  After  this,  each  suc- 
cessive high  water  was  held  until  1890,  when  the 
levee  gave  way  at  Five  Points,  Catfish  Point, 
Eastern,  Huntington,  Offuts  and  Skipwith,  inun- 
dating the  greater  portion  of  the  district.  Again 
in  1891  there  occurred  one  crevasse  at  Stella.  After 
this  there  were  no  more  crevasses  until  the  great 
flood  of  1897,  when  the  levees  were  overtopped  by 
the  water  and  gave  way  in  five  places,  viz. :  Sledges, 
Stokes,  Stops,  Deerfield  and  Promised  Land,  and 
again  nearly  the  entire  Delta  was  flooded,  The 
lessons  learned  from  the  high  water  of  1890  and 
1891  were  of  great  value,  in  teaching  the  necessity 
of  greater  care  in  preparing  the  foundations  and 
in  methods  of  constructing  the  levees,  and  from 


Lcmc(9i^e 


that  time  may  be  dated  the  true  beginning  of  levee 
construction  according  to  scientific  principles. 

The  entire  line  of  levee  of  the  district  now  has  a 
grade  three  feet  above  the  flood  plane  of  1897,  the 
highest  past  water;  the  crown  width  is  eight  feet, 
and  the  slopes  "one  on  three''  on  each  side,  and 
wherever  the  height  exceeds  ten  feet  the  section 
is  reinforced  by  a  banquette  on  the  land  side  of  the 
levee.  This  banquette  usually  begins  about  eight 
feet  below  the  top  of  the  levee  and  is  twenty  feet 
wide  w^ith  a  slope  downward  from  the  levee  of  "one 
or  ten"  for  twenty  feet,  and  then  "one  on  four"  to 
the  bottom,  thus: 

In  some  localities  the  height  of  the  levee  is  thirty 
feet,  and  over  the  highest  ground  not  less  than  ten 
feet,  and  will  average  fifteen  feet  over  the  entire 
length  of  the  line. 

The  present  levee,  with  its  uniform  section  and 
smooth,  well  sodded  slopes,  bears  but  little  re- 
semblance to  the  levees  of  a  few  years  ago.    From 
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1865  to  July,  1900,  this  Levee  Board  has  expended 
$9,326,689.47,  of  which  $5,768,771  was  expended 
since  July,  1882.  The  first  assistance  from  the 
United  States  was  in  1882,  and  since  then  the  total 
expended  by  the  Government  for  levees  in  this  dis- 
trict amounts  to  $2,861,670.84. 

The  greatest  hindrance  to  the  building  up  of  a 
safe  and  permanent  line  of  levee  in  this  district  has 
been  the  rapidly  caving  banks  in  many  of  the  river 
bends.  From  this  cause,  principally,  135  miles,  or 
over  seventy  per  cent  of  the  present  length  of  the 
levee  line  of  the  district  has  been  abandoned  in  the 
past  eighteen  years.  In  recent  years,  the  policy 
has  been  adopted  of  locating  the  levees  at  a  greater 
distance  from  the  river  bank  than  was  formerly  the 
practice,  and  in  some  places  of  revetting  the  banks 
to  prevent  the  caving,  where  an  expensive  system 
of  levee  was  in  jeopardy. 

Comparing  the  levees  of  to-day  with  the  con- 
ditions that  existed  a  few  years  ago  gives  great  en- 
couragement to  continue  the  work  until  a  safe  and 
permanent  line  has  been  completed.  That  this  can 
be  done  is  not  doubted  in  the  least  by  those  who 
have  been  most  intimately  connected  with  the  de- 
velopment of  the  system,  and  they  confidently  look 


to  the  accomplishment  of  this  end  in  the  near  fu- 
ture. The  system  has  already  reached  the  stage 
that  insures  protection  from  all  but  the  extreme 
floods,  and  it  is  estimated  that  three  feet  more  in 
height,  with  a  relative  strengthening  of  the  base, 
will  give  protection  from  any  flood  that  may  be  ex- 
pected in  the  future. 

There  yet  remains  much  more  to  be  done  before 
the  levees  have  been  brought  to  the  stage  of  devel- 
opment just  indicated,  but  the  great  results  that  will 
follow  are  more  than  worth  the  eflfort,  for  the  pos- 
sibilities of  this  fertile  valley,  when  once  assured  of 
protection  from  devastation  by  floods,  can  scarcely 
be  estimated. 

With  the  uncertain  protection  that  has  been  and 
is  now  afforded,  the  improvements  throughout  the 
valley  have  been  remarkably  rapid,  and  with  the 
same  measure  of  protection,  the  development  will 
doubtless  continue  as  in  the  past:  But  with  a  levee 
system  that  will  give  certain  assurance  of  protec- 
tion from  overflow,  the  advance  and  development 
in  every  line  of  industry  that  will  at  once  take  place 
throughout  the  Yazoo-Delta  will  be  beyond  that  of 
any  other  territory  of  like  area  in  the  past  history 
of  the  United  States. 
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THE  ST.  FRANCIS  LEVEE  DISTRICT  OF  MISSOURI 


By  HINA  C.  SCHULT 


By  a  special  act  of  the  Legislature  of  the  State 
of  Missouri,  approved  March  21,  1893,  **A11  that 
part  or  area  of  the  State  of  .Missouri  known  as  a 
part  of  the  St.  Francis  Basin,  lying  in  the  Counties 
of  Dunklin,  New  Madrid  and  Pemiscot,  subject  to 
inundation  from  the  Mississippi  river,  including  all 
that  area  of  territory  which  has  heretofore  at  any 
time,  either  directly  or  indirectly,  been  overflowed 
by  the  waters  from  the  Mississippi  river"  was 
formed  into  a  Levee  District.  The  act  provided 
for  the  appointment  of  three  persons,  land  holders 
of  each  County,  as  a  Board  of  Directors,  and 
named  William  Petty,  Reuben  Chapman,  and  John 
Black,  of  the  County  of  Dunklin,  John  J.  Williams, 
J.  F.  Girvin,  and  Alphonso  DeLisle,  of  the  County 
of  New  Madrid,  and  John  A.  Cunningham,  Joseph 
Brasher  and  George  W.  Carleton,  of  the  County  of 
Pemiscot  as  the  first  Board  of  Directors.  These 
Directors  were  appointed  for  a  term  of  one,  two 
and  three  years,  respectively,  in  the  order  in  which 
they  are  named,  and  their  successors  to  be  appoint- 
ed by  the  Governor  of  the  State  on  the  first 
Monday  in  March  in  each  year  succeeding  the  year 
1893.  George  W.  Carleton  died  on  the  31st  day  of 
March,  1893,  and  Hina  C.  Schult  was  appointed  to 
fill  the  vacancy. 

The  act  further  provided  "That  said  Board  of 
Levee  Directors  shall  have  power  and  it  is  hereby 
made  their  duty,  to  Levee  the  St.  Francis  front  in 
the  Counties  herein  named  in  this  State,  and  to 
protect  and  maintain  the  same  in  such  effective 
condition  as  honest,  able  and  energetic  effort  on 
their  part  may  attain,  by  building,  rej)airing  and 
raising  Levees  on  the  right  bank  of  the  Mississippi 
river,  or  such  other  places  as  the  said  board  may 
select;  shall  have  power  to  employ  all  agents 
necessary  to  the  execution  of  their  duty;  shall 
determine  the  base,  crown,  height,  slopes  and 
grades  of  the  Levee,  and  make  all  needful  regula- 
tions and  do  all  acts  in  their  opinion  necessary  to 
secure  the  Levee  District  under  their  charge  from 
overflow  by  the  waters  of  the  Mississippi  river;   to 


assess  and  levy  annually  a  tax,  not  exceeding  five 
per  cent  of  the  increased  value  or  betterment  esti- 
mated to  accrue  from  protection  given  against 
floods  from  the  Mississippi  river  by  said  Levee,  on 
all  lands  within  said  Levee  District;  shall  call  a 
meeting  of  the  land  owTiers  in  each  of  the  respec- 
tive Counties  within  said  Levee  District  in  each 
County,  etc.,  at  w^hich  time  the  proposition  to  levy 
said  annual  assessments  shall  be  submitted  to  said 
land  owners,  and  if  a  two-thirds  majority  of  the 
land  owners  in  such  Levee  District  w'ho  appear  at 
such  meeting  shall  vote  for  such  assessment,  it 
shall  then  be  the  duty  of  said  Board  of  Directors 
to  lew  annuallv  said  tax,"  etc. 

The  total  number  of  acres  of  land  in  the  District, 
subject  to  overflow  from  the  Mississippi  river  is  as 
follows:  Dunklin  County,  42,848  acres;  New  Mad- 
rid County,  135,747  acres;  Pemiscot  County,  269,- 
380  acres.  The  lands  subject  to  overflow  in  New 
Madrid  County  are  in  the  South  part  of  the  Coun- 
ty, and  the  lands  in  Dunklin  County  also  are  in  the 
South  part  of  that  County  (Dunklin  County  lying 
west  of  Pemiscot  County),  and  nearly  all  the  land 
in  Pemiscot  County  w^s  subject  to  inundation  by 
the  floods  of  the  Mississippi  river.  The  distance 
or  length  of  the  Levee  commencing  at  the  high 
land,  at  or  near  Pt.  Pleasant,  Missouri,  to  the  State 
line  dividing  the  States  of  Arkansas  and  Missouri 
is  about  forty-seven  miles,  about  seven  miles  of 
said  Levee  being  in  New  Madrid  County  and  about 
fortv  miles  in  Pemiscot  Ccuntv. 

The  Board  of  Directors  met  at  New  Madrid, 
Missouri,  on  March  29,  1893,  for  the  purpose  of 
organization.  The  following  officers  were  elected: 
Dr.  J.  J.  Williams,  President;  W.  D.  Schult,  Sec- 
retary; John  A.  Cunningham,  Treasurer;  and 
Capt.  H.  N.  Pharr,  Chief  Engineer.  The  Assessors 
and  Collectors  for  the  various  Counties  were  also 
appointed,  and  Pt.  Pleasant,  Missouri,  was  selected 
as  the  domicile  of  the  Board  as  provided  by  law. 

At  the  time  of  the  enactment  of  the  special  law 
creating  the  St.  Francis  Levee  District  of  Missouri, 
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a  similar  law  was  passed  by  the  State  of  Arkansas, 
creating  the  St.  Francis  Levee  District  of  Arkan- 
sas, which  comprised  all  that  territory  in  the  St. 
Francis  Basin  in  Arkansas  commencing  at  the 
State  line,  dividing  the  States  of  Missouri  and 
Arkansas,  and  running  South  to  the  mouth  of  the 
St.  Francis  river.  Both  the  Missouri  and  Arkansas 
law  provided  for  the  consolidation  of  the  two  Dis- 
tricts if  possible. 

In  the  year  1892,  the  Mississippi  River  Commis- 
sion set  apart  the  sum  of  $264,000  for  the  Lower 
St.  Francis  Levee  District  —  said  District  com- 
mencing at  the  high  lands  at  Pt.  Pleasant,  Mis- 
souri, and  thence  south  to  the  mouth  of  the  St. 
Francis  river  in  Arkansas,  a  distance  of  210  miles 
— and  to  be  expended  as  follows:  $88,000  in  the 
year  1893;  $88,000  in  the  year  1894;  and  $88,000 
in  the  year  1895.  The  Commission  set  apart  this 
money  as  an  inducement  to  the  people  of  Arkansas 
and  Missouri  to  organize  this  territory  into  levee 
districts  and  to  assist  them  in  commencing  the 
building  of  levees.  This  action  of  the  Commission 
was  directly  the  cause  of  the  organization  of  these 
two  levee  districts  in  Missouri. 

In  May,  1893,  the  two  Levee  Boards  of  Missouri 
and  Arkansas  met  at  West  Memphis,  Ark.,  for  the 
purpose  of  discussing  the  consolidation  of  the  two 
districts,  to  determine  where  the  first  allotment  of 
$88,000  should  be  spent;  the  Government  Engi- 
neer in  charge  of  the  lower  St.  Francis  Levee  Dis- 
trict having  expressed  a  willingness  to  expend  this 
money  either  in  Missouri  or  Arkansas  as  requested 
by  the  two  Boards  in  joint  meeting.  It  was  decided 
at  this  meeting  that  the  most  important  work  was 
the  closing  of  the  gap  between  Bear  Bayou,  in 
Arkansas,  and  Pt.  Pleasant  in  Missouri.  The  work 
was  advertised  and  Capt.  Roessler  on  the  day  the 
contracts  were  to  be  let  arrived  at  Pt.  Pleasant. 

Prior  to  letting  the  contract,  he  discovered  that 
the  right-of-way  through  some  of  the  lands  through 
which  the  levee  would  run  could  not  be  obtained. 
Some  land  owners  refused  to  give  the  right-of-way, 
claiming  that  the  Government  ought  to  pay  them 
for  the  same.  The  contract  was  let,  however,  con- 
ditional that  the  right-of-way  be  secured  free  of 
cost  to  the  Government  by  the  Board  of  Directors 
of  the  Missouri  District.  The  Board  used  every 
effort  to  induce  these  people  to  give  the  right-of- 
way,  but  they  absolutely  refused.  Right  here  it  is 
but  just  to  say  that  this  refusal  cost  the  people 
living  in  the  St.  Francis  District  of  Missouri  nearly 


$150,000,  for  it  is  safe  to  say  that  had  the  Govern- 
ment been  permitted  to  expend  the  first  allotment 
of  $88,000  in  building  the  levee  south  from  Pt. 
Pleasant,  that  the  work  would  have  been  made 
continuous  and  the  District  would  have  received 
so  much  of  the  other  two  allotments  of  $88,000 
each  to  have  completed  the  levee  to  the  State  line. 
Owing  to  the  failure  to  procure  the  right-of-way, 
Capt.  Roessler  withdrew  the  contract  and  pro- 
ceeded to  advertise  for  bids  to  construct  the  levee 
from  Bear  Bayou,  Arkansas,  running  north.  Bear 
Bayou,  we  should  have  stated,  is  eighteen  miles 
south  of  the  Missouri  and  Arkansas  State  line. 

Losing  this  money  convinced  the  people  of  Pem- 
iscot County  that  they  must  put  their  shoulders  to 
the  wheel.  It  convinced  them  that  thev  could  not 
get  any  Govenmient  aid,  and  if  they  got  a  levee 
they  would  have  to  build  it.  All  of  our  people 
realizing  the  importance  of  levee  protection  were 
anxious  to  go  to  work.  They  knew  that  without 
a  levee  the  countrv  would  have  to  be  abandoned 
and  they  would  be  compelled  to  leave  their  little 
homes,  but  that  with  levee  protection  our  district 
would  be  the  garden  spot  of  southeast  Missouri. 

The  Levee  Board  met  on  the  30th  day  of  May, 
1893,  and  made  an  order  submitting  to  the  land 
holders  of  the  district  the  question  of  voting  a  two 
per  cent  tax  on  the  $1.00  betterment  on  all  lands  in 
the  district.  This  was  carried  by  an  almost  unani- 
mous vote,  and  the  first  contracts  were  let  October 
10th,  1893.  The  prices  averaged  from  tw-elve  to 
fifteen  cents  per  cubic  yard,  which  was  a  great  sur- 
prise to  the  members  of  the  Levee  Board,  as  it  was 
thought  that  as  the  contractors  could  be  paid  only 
in  Scrip  the  prices  would  be  higher  and  the  bidders 
few.  There  were  over  two  hundred  bidders.  The 
bidders  were  willing  to  go  to  work  at  once  and  take 
levee  Scrip  for  pay,  but  were  unable  to  buy  scrap- 
ers. The  Levee  Board  succeeded  in  buying  $300,- 
000  worth  on  a  credit.  These  were  turned  over  to 
the  contractors.  Nearly  all  of  our  people  who  failed 
to  get  contracts  at  once  began  to  sub-contract.  By 
the  20th  of  October  between  two  hundred  and 
three  hundred  teams  were  at  work  on  the  levee  in 
Pemiscot  and  New  Madrid  Counties.  Work  was 
continued  in  proper  season  until  October  the  fol- 
lowing year. 

An  effort  was  made  to  pay  off  the  Scrip.  This 
was  not  successful,  however.  In  fact  an  opinion 
rendered  on  the  legality  of  the  bond  issue  paid  for 
bv  the  individual  members  of  the  Board  themselves 
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was  that  the  Board  of  Directors  of  the  St.  Francis 
District  of  Missouri  could  not  legally  issue  bonds. 
But  the  contractors  finished  the  work  except  in  a 
ver}'  few  places.  The  total  length  of  the  levee  thus 
put  up  was  twenty-seven  miles,  costing  $117,642. 

So  it  will  be  seen  that  while  the  people  in  Pemis- 
cot County,  during  the  years  1893  and  1894,  built 
twenty-eight  miles  of  levee  for  which  they  received 
$117,642  in  levee  Scrip,  which  could  not  be  sold 
for  more  than  fifty  cents  on  the  dollar,  our  neigh- 
bor, the  Arkansas  District,  had  their  levee  built 
from  near  Bayou,  Arkansas,  to  the  State  line,  a 
distance  of  eighteen  miles,  by  the  Government  at 
a  cost  of  over  one  hundred  and  fifty  thousand 
dollars. 

In  August,  1894,  the  members  of  the  levee  board 
from  the  Counties  of  New  Madrid  and  Pemiscot 
went  to  Memphis,  Tennessee,  to  urge  upon  Capt. 
Roessler  the  necessity  of  expending  the  last  allot- 
ment of  $88,000  of  Government  money  in  the  State 
of  Missouri.  i\fter  discussing  the  matter  thor- 
oughly with  Capt.  Roessler,  the  members  of  the 
board,  being  ably  assisted  by  the  late  Capt.  H.  N. 
Pharr,  who  was  then  the  Chief  Engineer  for  both 
the  Missouri  and  Arkansas  Districts,  Capt.  Roess- 
ler agreed  to  spend  the  $88,000  in  Missouri. 

Thirteen  miles  of  levee  were  built  in  two  con- 
tracts, being  finally  finished  in  the  Spring  of  1895. 
We  were  left  with  several  miles  of  unfinished  work 
along  our  line  estimated  at  about  70,000  cubic 
yards. 

The  Legislature  of  the  State  of  Missouri,  in  the 
year  1895,  appropriated  the  sum  of  twenty  thou- 
sand dollars  to  the  St.  Francis  Levee  District  of 
Missouri,  for  the  purpose  of  closing  up  these  gaps 
and  building  the  Tyler  gap  and  the  Gayoso  gap. 
Contracts  were  let  to  do  this  work,  or  so  much 
thereof  as  could  be  done  with  the  twenty  thousand 

dollars.  The  amount  of  twenty  thousand  dollars 
was  not  sufficient  to  do  the  work,  and  through  the 

earnest  efforts  of  the  late  Capt.  H.  N.  Pharr  the 
Board  succeeded  in  procuring  an  additional  five 
thousand  dollars  from  the  then  Government  Engi- 
neer, Capt.  Fitch,  who  had  succeeded  Capt.  Roess- 
ler, being  a  part  of  the  balance  on  hand  of  the 
second  allotment  of  $88,000  made  to  Arkansas. 
With  this  twenty  thousand  dollars  from  the  State, 
the  five  thousand  dollars  received  from  the  Govern- 
ment and  some  twenty  or  twenty-five  thousand 
dollars  of  Levee  Script  issued  by  the  Board,  the 
Levee  Board  succeeded,  in  the  spring  of  1896,  in 


finishing  the  levee  from  the  high  lands  at  Pt. 
Pleasant,  Missouri,  to  the  State  line  dividing  the 
States  of  Missouri  and  Arkansas. 

Since  the  fall  of  1893  the  people  of  Dunklin 
County,  claiming  that  their  lands  were  overflowed 
from  the  St.  Francis  River  and  not  from  the  Misis- 
sippi  River,  have  refused  to  pay  levee  taxes,  and 
the  members  of  the  Board  from  that  County  with- 
drew or  failed  to  attend  any  meetings  of  the  levee 
Board.  The  Board  of  Directors  of  the  St.  Francis 
Levee  District  of  ^Missouri  is  now  composed  of 
William  H.  Huffman,  President;  Hina  C.  Schult, 
Secretary-;  Alphonso  DeLisle,  Treasurer;  John  A. 
Cunningham,  Dr.  J.  J.  Williams  and  Jesse  DeLisle. 

The  total  cost,  including  all  incidental  expenses 
for  building  the  levee  from  Pt.  Pleasant  to  the 
State  line,  is  about  $250,000.  This  levee,  when 
completed,  in  1896,  had  an  average  height  of  eight 
feet  with  a  slope  of  six  to  one  with  eight  feet  added, 
and  an  eight  feet  crown,  with  a  base  of  fifty-two 
feet.  In  1897  the  levee  broke  about  one  mile  below 
the  City  of  Caruthersvalle,  and  also  broke  at  Tyler 
and  Cottonwood  Pt.,  Missouri.  The  Government 
came  to  our  assistance  and  rebuilt  these  breaks  for 
us  in  the  fall  of  that  year,  n  1898  the  Government 
spent  about  $17,000  in  strengthening  the  levees  in 
Pemiscot  County.  In  1897  and  the  spring  of  1898, 
a  portion  of  the  levee  at  Pt.  Pleasant,  >Missouri, 
caved  into  the  river.  This  is  being  rebuilt  by  the 
Government. 

In  addition  to  this,  the  Government  has  expend- 
ed about  thirty  thousand  dollars  in  strengthening 
the  levee  in  Pemiscot  County  from  a  point  at  or 
near  Gayoso  to  the  State  line.  This  gives  Pemiscot 
and  New  Madrid  Counties  a  levee  that  is  fully  two 
and  one-half  feet  above  the  point  reached  by  the 
flood  of  1897,  and  absolutely  insures  protection 
from  inundation  by  the  Mississippi  River. 

Too  much  credit  for  the  splendid  levee  protec- 
tion that  we  are  enjoying  to-day  cannot  be  given 
to  the  late  Capt.  H.  N.  Pharr,  the  Chief  Engineer 
of  both  the  Missouri  and  Arkansas  Levee  Districts. 
It  was  through  the  earnest  efforts  of  Capt.  Pharr 
that  our  people  became  interested  in  the  subject  of 
levees.  As  far  back  as  the  year  1891,  Capt.  Pharr 
visited  Pemiscot  and  New  Madrid  Counties  and 
urged  the  people  to  take  an  interest  in  the  matter  of 
levee  building.  He  saw  that  by  the  building  of 
levees  along  the  river  front  through  Missouri  and 
Arkansas,  the  lands  denominated  as  "Swamp 
lands"  could  be  reclaimed  and  made  the  finest  agri- 
cultural lands  in  the  world. 
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BRIEF  HISTORY  OF  LEVEES  IN  THE  LOWER 

ST.  FRANCIS  LEVEE  DISTRICT. 


By  harry  N.  PHARR,  Chief  Engineer  St.  Francis  Levee  Board 


Office  of  the  St.  Francis  Levee  Board, 

West  Memphis,  Oct.  27th,  1900. 

The  Lower  St.  Francis  Levee  District  is  that 
part  of  the  St.  Francis  Basin  lying  between  the 
Mississippi  River  and  Crowley's  Ridge  and  ex- 
tending from  the  highlands  of  Big  Prairie  below 
Ne^v  Madrid  to  the  mouth  of  the  St.  Francis  River, 
including  all  of  Mississippi  and  Crittenden  counties 
and  parts  of  Craighead,  Poinsett,  Cross,  St. 
Francis,  Lee  and  Phillips  counties  in  Arkansas, 
and  all  of  Pemiscot  and  parts  of  New  Madrid  and 
Dunklin  counties  in  Missouri.  The  total  area  of 
the  district  is  3,-190  square  miles.  Its  length  by 
river  is  about  218  miles;  its  average  width  is  about 
25  miles. 

The  present  state  organizations  were  perfected 
in  1893  and  are  composed  of  the  Independent 
Levee  Boards  of  the  St.  Francis  Levee  District  of 
Arkansas  and  the  St.  Francis  Levee  District  in 
Missouri,  each  board  being  composed  of  three  di- 
rectors from  each  county  in  the  district. 

At  the  time  of  organization  the  overflows  of 
the  previous  several  years  had  been  very  destruc- 
tive to  the  levees  and  the  property  in  the  districts, 
especially  those  of  1892  and  1893.  At  this  time 
there  existed  local  protection  for  a  slight  area  in 
the  vicinity  of  Osceola  afforded  by  a  levee  about  22 
miles  long  extending  from  Bear  Bayou  to  Craig- 
head Pt.,  built  by  the  U.  S.  Government  to  improve 
the  Mississippi  River  in  1886  and  1887. 

Above  and  below  this  levee  the  water  was  prac- 
tically free  to  escape  over  the  banks  into  the  low 
lands  of  the  basin.  The  remnants  of  the  old  state 
levee,  long  since  abandoned,  which  remained  here 
and  there  along  the  w'hole  front  of  the  district, 
formed  no  barrier  to  and  retarded  but  little  the 
general  escape  of  flood  water  over  the  bank. 

This  levee  was  first  constructed  by  a  state  organ- 
ization which  was  created  in  1850  immediately 
after  the  passage  by  Congress  of  the  law  donating 


the  swamp  lands  to  the  State  for  levee  and  drain- 
age purposes.  A  **Board  of  Swamp  Land  Com- 
missioners" was  organized  to  fix  the  price  of  the 
overflowed  lands,  to  district  the  State,  to  deter- 
mine the  necessary  levees  and  drains  and  to  let  out 
the  contracts  to  the  lowest  and  best  bidders.  Under 
this  organization  a  system  of  levees  was  construct- 
ed, the  few  previously  constructed  private  levees 
being  used  where  possible  and  absorbed  as  part  of 
the  svstem.  In  ordinarv  vears  the  entire  St. 
Francis  Basin  was  protected  from  Mississippi  River 
floodwater. 

From  the  Delta  survey  in  the  autumn  of  1857 
and  the  winter  of  1858  the  following  actual  condi- 
tion of  the  levee  was  found  to  exist: 

''From  the  highlands  below  New  Madrid  to  the 
northern  boundary  of  Arkansas  the  levees  w^ere 
nearly  completed.  Between  the  northern  bound- 
ary of  Arkansas  and  Osceola  there  w'ere  about  2^ 
miles  of  unfinished  levees.  In  the  bend  below 
Osceola  was  a  gap  1^  miles  long.  Opposite  Island 
34:  was  another  gap  \\  miles  long.  Between 
Islands  36  and  37  was  another  2^  miles  long.  At 
the  foot  of  Island  37  was  another  4  miles  long.  At 
the  foot  of  Island  39  was  another  1^  miles  long.  At 
the  foot  of  Island  41  was  another  3-10  mile  long. 
Six  miles  below  Memphis  was  another  \\  miles 
long.  In  Council  Bend,  near  Island  53,  w-as  an- 
other 3  miles  long.  At  Walnut  Bend,  near  Island 
56,  was  another  1  mile  long.  The  above  list  in- 
cludes the  whole  St.  Francis  bottom.  By  summing 
up  the  different  gaps  it  will  be  found  that  they 
were  about  25  miles  in  length. 

''It  would  be  a  great  error  to  imagine  that  the 
bottom  was  securely  leveed  with  the  exception  of 
these  breaks.  The  levees  had  all  been  made  since 
the  flood  of  1851  and  consequently  had  never  been 
tested.  They  were  much  too  low,  hardly  averag- 
ing three  feet  in  height,  although  some  of  them 
across  old  bayous  were  of  enormous  size,  as  for 
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instance  a  short  one  near  the  northern  boundary 
of  Crittenden  county,  which  was  reported  to  be  40 
feet  high,  40  feet  wide  at  the  top,  and  320  feet  wide 
at  the  bottom.  Generally  their  cross-section  was 
much  too  small  and  upon  the  whole  they  were 
quite  inadequate  to  effect  the  object  for  which  they 
were  intended/' 

See  Humphrey  and  Abbot  Report,  1861. 

The  Board  of  Swamp  Land  Commissioners  was 
abolished  in  December,  1856.  Another  levee  act 
was  passed  and  approved  in  January,  1857.  The 
Helena  District,  embracing  the  counties  along  the 
Mississippi  River,  had  already  expended  its  quota 
of  swamp  lands  and  some  of  the  counties  were 
therefore  making  their  own  levee  laws.  There 
were  seven  swamp  land  districts  in  Arkansas. 
Within  the  St.  Francis  District,  organizations  ex- 
isted in  Crittenden  and  Mississippi  counties  and  10 
cents  per  acre,  on  cultivated  land,  was  levied  for 
levee  purposes.  The  Boards  in  each  county  were 
composed  of  three  resident  land  owners. 

From  1851  to  1858  there  was  no  considerable 
overflow;  but  in  the  April  rise  of  the  latter  year 
several  breaks  occurred  in  the  levees  along  the  St. 
Francis  front  and  the  maximum  rise  in  June  of  the 
same  year  "washed  away  miles  of  the  insignificant 
levees  along  the  St.  Francis  front  and  poured  rap- 
idly into  the  bottom  lands  of  that  river  which  were 
already  deeply  overflowed  from  heavy  rains  and 
from  the  crevasses  of  the  April  rise.  So  small  was 
the  actual  reservoir  capacity  of  that  region  that 
the  channels  of  the  six  large  bayous  and  the  St. 
Francis  itself  were  insufficient  to  give  waterway  to 
the  flood  returning  to  the  Mississippi.  For  miles 
above  Stirling  it  poured  over  the  banks  them- 
selves, washing  the  remains  of  the  levees  into  the 
river. 

See  Humphrey  and  Abbot  Report,  1861. 

Another  flood  of  about  equal  height  occurred 
in  March  of  the  following  year  and  found  condi- 
tions as  the  previous  flood  had  left  them. 

The  District  had  not  recovered  from  the  effect 


of  these  floods  at  the  outbreak  of  the  Civil  War, 
and  with  the  exception  of  levees  constructed  by 
individuals  none  had  been  built  and  no  organiza- 
tion existed  until  the  present  organization  in  1893, 
when  the  conditions  were  as  has  been  stated. 

Under  the  present  organizations  the  tax  of  four 
cents  per  acre  is  levied  on  all  lands  within  the  dis- 
tricts. With  this,  together  with  the  lands  donated 
bv  the  State  of  Arkansas  to  the  District  lor  levee 
purposes  the  Arkansas  Board  has  derived  an  in- 
come in  excess  of  $100,000.00  a  year,  and  the  Mis- 
souri Board  an  income  of  about  $20,000.00  a  year. 

Since  181^3  the  United  States  Government, 
through  the  Mississippi  River  Commission,  has 
made  vearlv  allotments  to  assist  the  B')ards  in 
levee  construction. 

At  the  close  of  the  present  fiscal  year  there  will 
have  been  constructed  a  continuous  line  of  stand- 
ard levee  of  156  miles,  extending  from  the  high- 
lands below  New  Madrid  to  Scanlan's  Landing, 
Arkansas,  about  20  miles  below  Memphis.  There 
has  also  been  constructed  17  miles  in  Lee  county, 
Arkansas,  extending  from  Bledsoe  to  Walnut  Bend 
Landing,  and  three  large  drainage  canals  have 
been  cut. 

Tliis  has  been  done  at  a  cost  to  the  Arkansas 
Board  of  $1,215,000.00,  to  the  United  States  Gov- 
ernment of  $700,284.00,  and  to  the  Missouri  Board 
of  about  $200,000.00,  making  a  total  expenditure 
of  $2,124,284.00. 

There  yet  remains  to  be  constructed  the  gap  of 
2G  miles  from  Scanlan's  Landing  to  Bledsoe,  esti- 
mated to  cost  $612,000,00;  and  12  miles  from  Wal- 
nut Bend  to  the  mouth  of  the  St.  Francis  River, 
estimated  to  cost  $350,000.00.  Also  several  large 
drainage  canals  to  cost  $200,000.00.  The  enlarge- 
ment of  the  levees  alreadv  constructed,  to  the  Mis- 
sissippi  River  Commission  grade,  is  estimated  to 
cost  $1,260,000.00.  This  total  of  $2,422,000.00  is 
the  amount  estimated  as  necessary  at  the  end  of 
the  i)resent  fiscal  year  for  the  completion  of  the 
lower  St.  Francis  Levees. 
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THE  LEVEES  IN  THE  UPPER  TENSAS  DISTRICT 

IN  ARKANSAS 


By  E.  C.  TOLLINGER,    U.  S.  Assistant  Engineer 


About  all  the  information  we  have  about  the 
earlier  construction  of  these  levees  is  found  in 
Humphreys  &  Abbot's  Reports,  Henson's  Book 
on  Levees  (published  in  1858),  in  the  Federal  Gov- 
ernment grants  of  1848  and  1850,  and  the  several 
Acts  of  Arkansas,  on  file  at  Little  Rock. 

The  earliest  settlements  were  made  on  high 
points  along  the  banks  where  cut-offs  had  oc- 
curred. Point  Chicot  w^as  one  of  these  and  about 
the  highest  land  in  that  section,  and  from  Colum- 
bia to  Lakeport  the  overflow  was  little  then  (about 
1843);  the  planters  were  protected  by  a  small  levee 
in  front,  w-ith  side  levees  running  back  into  the 
swamp.  These  levees  were  built  by  the  land  own- 
ers. This  method  w-as  general  and  was  adopted  on 
both  sides  of  the  river  and  afforded  partial  pro- 
tection except  during  great  floods. 

Better  protection  was  gradually  secured  as  the 
country  developed  by  securing  a  more  efficient 
local  organization,  by  aid  from  the  State,  and  a 
small  amount  of  assistance  in  the  beginning  from 
the  Federal  Government. 

Humphreys  and  Abbott  state  that  in  1844  there 
existed  a  continuous  line  of  levees  from  the  mouth 
of  the  Arkansas  River  to  New  Orleans;  many  of 
these  must  have  been  mere  ridges  thrown  up  with 
a  plow%  and  in  a  few  instances  the  high  points  had 
no  levees. 

The  levees  generally  were  small  except  where 
they  crossed  depressions  and  bayous.  It  is  not 
probable  that  these  conformed  to  any  particular 
standard,  but  were  geiierally  one  foot  above  high 
water,  and  five  feet  base  for  one  in  height.  The 
high  water  of  1844  broke  the  levees  in  many  places 
and  bankrupted  many  of  the  planters,  numbers  of 
them  leaving  the  country  with  their  negroes  for 
Texas  from  this  cause. 

Under  the  provisions  of  the  "Swamp  Land  Act" 


of  1852,  a  systematic  building  of  levees  was  again 
commenced;  the  requirements  of  the  law  were,  a 
levee  thirty  inches  above  the  highest  known  water, 
seven  feet  base  to  one  in  height,  and  as  many  feet 
crown  as  the  levee  was  high.  From  1852  to  1858 
there  was  much  levee  work  done,  and  the  levee  was 
put  in  fairly  good  condition  from  the  mouth  of  the 
Arkansas  to  New  Orleans.  The  line  constructed  at 
this  time  crossed  Cypress  Creek  about  If  miles 
north  of  Lucca  Landing;  the  drainage  of  Cypress 
Creek  being  down  Opossum  Fork  for  a  short 
period.  During  1858  there  occurred  a  flood  which 
w^ashed  away  many  miles  of  levees,  and  from  this 
time  organized  effort  to  maintain  the  line  was 
abandoned  for  several  years,  other  crevasses  and 
caving  increasing  the  gaps,  leaving  the  system  in 
a  ragged  and  broken  condition. 

After  the  Civil  War,  there  was  during  the  first 
few  years  some  individual  effort  made  to  keep  up 
portions  of  the  levee,  but  no  definite  data  of  this 
can  be  obtained.  The  Chicot  County  Levee  Board 
was  organized  in  1886,  and  the  w-ork  of  closing 
the  crevasses  and  repairing  and  enlarging  the 
levees  began.  This  work  was  paid  for  by  a  county 
tax,  and  voluntary  contributions  from  citizens. 

About  this  time  the  Federal  Government  began 
assisting  in  the  work  and  built  the  line  from  Boggy 
Bayou  to  Matthew^s  Bend,  along  which  front  the 
old  line  had  caved  into  the  river.  The  levee  work 
done  in  1886  and  1887  gave  a  continuous  line  from 
the  Amos  Bayou  Ridge  to  the  Louisiana  line, 
about  eighty-six  miles.  This  line  had  variable 
slopes,  crown  and  grade  line,  and  successfully  re- 
sisted the  high  water  of  1887. 

Little  or  no  effort  was  made  to  clear  or  grub  the 
ground  occupied  by  the  levee  until  about  1889,  the 
former  practice  being  to  cut  the  trees  off  at  or 
about  two  feet  above  the  ground,  only  a  few  feet 


CHICOT  COUNTY,  ARI 
FORMING  CHICOT 
LEVEE  DISTRICT 


Past— Present— Prospective 


321 


of  berm  being  left  on  either  side  and  earth  being 
procured  at  the  most  convenient  place  without  re- 
gard to  depth  of  borrow  pits. 

The  highest  part  of  Lower  Leland  was  not 
leveed  until  1891-92. 

Little  of  the  old  construction  from  1843  to  1860 
now  forms  a  part  of  the  controlling  lines;  it  is  gener- 
ally on  the  outside  of  the  controlling  line,  and  much 
of  it  has  caved  into  the  river,  or  has  been  aban- 
doned because  of  faulty  construction. 

The  levees  constructed  in  mv  sub-district  from 
1882  to  1890,  when  not  exj)ose(l  to  caving  banks, 
were  given  3  to  1  slopes,  crown  four  to  eight  feet 
and  grade  two  feet  al)ove  the  highest  known  water. 

The  old  construction  at  its  best,  and  this  only 
in  very  exceptional  cases,  was  5  to  1  front  and  3  to 
1  back  slope,  with  a  ten  foot  crown,  the  major  por- 
tion of  the  work  being  of  no  regular  standard. 

Since  the  systematic  construction  of  the  levees 
has  been  undertaken  in  Arkansas  by  the  United 
States,  the  section  used  has  been  a  standard  one  of 
slopes  3  to  1,  crown  eight  feet,  and  grade  three 
feet  above  the  highest  known  water;  exceptions  to 
this  standard  being  made  in  favor  of  one  as  much 
greater  as  the  occasion  demanded  in  the  crossing 
of  water  courses,  old  lake  beds,  etc.  A  verv  careful 
and  thorough  revision  of  the  methods  of  construc- 
tion has  taken  place,  so  those  now  obtaining  are  as 
close  as  possible  to  the  best  practice  in  the  con- 
struction of  earthen  dams.  Since  these  changes 
there  has  been  no  break  in  levees  thus  constructed. 

This  has  practically  given  the  Upper  Tensas 
District  in  Arkansas  immunity  from  overflow  since 
1894,  except  from  a  small  l)reak  in  the  Amos 
Bayou  levee  in  1897,  which  damaged  only  the  up- 
per end  of  this  district,  but  did  consideral)le  dam- 
age to  the  Tensas  Basin  country  in  Louisiana. 

This  would  indicate  that  the  section  for  levees 
now  in  use  is  approaching,  with  proper  construc- 
tion, the  correct  one,  and  that  the  increase  of  this 
section  to  a  point  sufficiently  great  to  meet  the 
increased  height  of  the  Hood  line  expected  from  the 
closing  in  of  the  basins  above  will  solve  the  prob- 
lem, after  w'hich  a  systematic  protection  of  the 
banks  should  be  undertaken  to  avoid  the  destruc- 


tion of  those  sections  exposed  to  caving.  Tliis 
should  be  done  now  in  many  places,  where  the  con- 
struction of  revetment  would  be  cheaper  than  the 
renewal  of  existing  works,  to  say  nothing  of  the 
property  saving  incidental. 

We  now  know  by  actual  experience,  that  pure 
earthen  dams  built  without  cover  of  masonry,  pud- 
dle or  other  material,  with  slopes  of  five  to  one  and 
crowns  of  ten  feet,  will  hold  fifty  feet  or  more  of 
water,  provided  they  are  well  constructed  and  on  a 
good  foundation. 

It  is  to  my  mind  impracticable  to  secure  from 
the  United  States,  or  any  other  source,  sufficient 
funds  with  which  to  complete  a  permanent  line  of 
levees,  so  long  as  local  interests  are  allowed  to  in- 
fluence their  location.  The  question  of  damages  to 
the  property  interests  locally  afTected  should  be 
disposed  of  by  legislation  in  all  of  the  States,  such 
as  would  tend  toward  the  securing  of  more  per- 
manent locations,  at  a  more  reasonable  cost.  As 
the  cost  of  rights  of  way  is  crippling  the  local 
Boards,  and  in  many  instances  causes,  from  lack  of 
means,  locations  known  to  be  injudicious. 

LOUISIANA-TENSAS  BASIN 

Having  only  been  in  charge  of  this  portion  of  the 
district  about  two  years,  I  am  not  familiar  with  the 
earlv  historv  of  levee  building^  in  it,  but  it  seems  to 
have  been  j)ractically  the  same  as  in  Arkansas,  ex- 
cept that  a  better  and  more  complete  system  has 
been  enjoyed,  since  1SS4,  owing  to  the  policy  of  the 
State  Government  in  emj)loying  the  convicts  in  the 
erection  of  the  levees  (as  an  aid  to  the  contract  sys- 
tem), and  the  fact  that  the  area  of  cultivated  land, 
afifected  by  overflows,  is  very  much  greater  than  in 
the  Arkansas  portion  of  the  district,  which  has  af- 
forded a  greater  tax  producing  ability. 

I  forward  herewith  a  series  of  diagrams  which 
explain  themselves,  showing  old  sections  and  pres- 
ent sections  in  use  for  levee  construction,  the  com- 
parison of  which  will  readily  show  the  inadequacy 
of  the  first  eft'orts  at  protection  from  floods  as  com- 
pared with  those  now  in  use  and  proven  to  be  suc- 
cessful so  far  as  completed  to  the  required  standard. 
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HISTORY  OF  LEVEE  BUILDING  ON  THE  DESHA 

COUNTY  FRONT 


By  CAPT.  J.  M.  WHITEHILL 


My  experience  on  the  Mississippi  River  in  con- 
nection with  the  levee  matters  dates  hack  to  ISTO, 
when  I  estahHshed  a  coal  business  at  Arkansas 
City,  which  had  just  been  .laid  out.  About  this  . 
time  a  railroad  company  was  organized  to  build  a 
road  from  Eunice  to  Monticello  and  one  from  Chi- 
cora  to  Pine  RlulT,  one  terminus  being  four  miles 
below  and  the  other  six  miles  above  us.  The  com- 
pany tried  to  buy  Arkansas  City  j)lantation,  but 
could  not  secure  it  and  bought  instead  Chicot  ])lan- 
tation  on  a  caving  bank.  Our  ]ieo])le  hoped  and 
expected  this  company  to  build  a  levee  on  which 
their  road  should  run.  There  was  also  negotia- 
tions with  the  people  of  the  Tensas  Basin  levee 
district  in  Louisiana  to  secure  an  organization 
which  would  build  levees  in  Arkansas  to  j)rotect 
their  country  from  overflows  leaving  the  river  at 
the  head  of  Tensas  P)asin. 

The  railroad  com])any  and  the  levee  interest  ob- 
tained a  bill  from  the  Legislature  authorizing  the 
issuance  of  bonds  for  $1 ."),()()()  per  mile  to  build  this 
levee  mentioned  on  which  their  track  should  be 
laid.  They  j)retended  to  build  a  levee,  sold  their 
bonds,  leaving  the  counties  of  Desha  and  Chicot 
saddled  with  a  debt  of  $200,0(10  with  no  railroad 
and  no  levee.  The  wrecking  of  the  scheme  was 
hastened  by  yellow  fever  and  cholera  which  wiped 
out  the  town  of  Chicot. 

The  levee  agitation  was  continued  by  Col.  G.  W. 
Sapington  and  others,  but  never  was  accomplished 
until  ISS*],  when  a  sul)scrij)tion  fund  of  $47,000 
was  raised.  The  State  of  Louisiana  contributed 
$25,000  of  this  of  the  State  funds.  The  Tensas 
Basin  district  had  no  power  at  that  time  to  build 
levees  in  Arkansas.  At  that  time  I  Ijecame  Presi- 
dent of  the  Desha  levee  district.  Contracts  were 
let  and  the  $47,000  was  expended.  The  water 
came  up  and  the  Mississip])i  River  Commission 
gave  us  $10,000  to  hold  what  levee  we  had,  which, 
however,  partly  washed  away. 

In  the  summer  of  18S4  we  resumed  the  work 


with  renewed  vigor  to  raise  the  levee  a  grade  of  one 
foot  above  the  1.SN2  flood. 

Major  Starling,  the  engineer,  and  myself,  ob- 
tained our  high-water  mark  from  the  trees.  Right 
here  I  will  say  that  our  j)resent  grade  of  three  feet 
above  the  1807  water  is  at  least  eight  feet  higher 
than  the  marks  which  we  used  in  1884.  To  ac- 
complish this  increased  re-building,  which  involved 
a  total  of  800,000  yards,  a  subscription  of  $50,000 
was  raised,  the  Commission,  through  Captain  Ros- 
sell,  agreeing  to  contribute  $25,000,  provided  we 
could  raise  the  balance  to  finish  the  work  and  give 
good  bond  to  complete  it.  After  canvassing  the 
situation  we  found  no  contractor  willing  to  bid  a 
reasonal)le  price  and  take  a  subscription  list  for 
pay. 

Major  John  D.  Adams  and  myself,  being  large 
land  owners,  organized  with  a  few  others  a  joint 
stock  com])any  to  build  the  levee  and  were  awarded 
the  contract  at  24  cents  j)er  yard.  The  work  cov- 
ered a  distance  of  seventeen  miles,  constituting  the 
enlarging  of  old  levees  and  the  closing  of  old  gaps. 

One  remarkable  thing  I  may  mention  is  that 
Opossum  Fork  levee  across  the  bayou  had  stood 
all  through  the  four  years'  war  without  being  de- 
stroyed.    This  levee  is  fifty  feet  high. 

We  had  high  water  in  18,s5  which  ran  through 
our  work  and  Capt.  Clinton  B.  Sears  and  Assistant 
Clayton  G.  Coleman  spent  a  part  of  the  $25,000 
trying  to  secure  ends  of  levees?  We  finished  our 
contract  in  March  and  received  a  receipt  from  Cap- 
tain Sears  and  Major  Richardson,  but  we  could  not 
collect  all  the  individual  subscriptions.  In  fact 
Major  Adams  and  myself  together  lost  over  $18,- 
000.  We  consoled  ourselves  that,  although  we  had 
made  such  a  loss,  we  had  accomplished  the  salva- 
tion of  the  country. 

In  188«;  we  were  overflowed  from  back-water 
through  the  Arkansas  River,  caused  by  local  levees 
giving  away.  In  1880  we  received  an  allotment 
of  $87,000  to  close  the  breaks  and  do  some  enlarge- 
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ment.  Under  the  supervision  of  Captain  Rossell 
in  1887  we  were  saved  by  tlie  Mississippi  River 
Commission  coming  to  our  relief  with  money, 
sacks  and  other  material.  Captain  Rossel!  and  his 
assistant,  Capt.  E.  C.  Tollinger,  were  in  charge  of 
the  Government  and  their  management  cannot  be 
too  highly  complimented. 

In  18S6  the  .Arkansas  River  levees  were  allotted 
$60,000  by  the  Commission  and  the  Tensas  Basin 
people  built  these  miles  of  levee  from  .\mos  Bayou 
to  CostelloGin.  W'e  liad  no  l)reak  in  18'J"  and  feel 
that  our  levees  are  measurably  secure. 

I  am  often  asked  the  question  whether  the  river 
is  filling  up,  and  my  answer  is.  Xo.  The  facts  are' 
about  these: 

I  have  been  familiar  with  the  gauge  since  its  es- 
tablishment and  always  dictated  where  to  put  0. 
It  came  within  one-tenth  of  0  before  we  com- 
menced to  hold  the  levees,  but  never  below  until 
October  9,  1895.  when  it  went  0,^  below:  Novem- 
ber 10,  ISitS.  3.3  below,  which  is  the  lowest  ever 


aine<l  below  until  December  of  that 


known.     It  r 
year. 

In  1897.  on  October  27.  it  went  2.3  below  0  and 
remained  there  for  four  days.  You  will  note  that 
1897  was  the  highest  water  and  next  to  the  lowest 
reading  ever  known  on  our  gauge.  At  verj'  low 
water  in  the  early  seventies  it  was  a  common  thing 
to  sec  from  three  to  five  boats  in  trouble  on  the 
river.  Since  we  conmienced  holding  the  levees 
there  has  been  no  such  trouble  at  Choctaw  or  Cat- 
fish Points. 

These  are  things  that  have  come  under  my  own 
observation.  I  have  been  a  pilot  and  have  been 
handling  boats  over,  these  places  since  1870  and 
have  lightered  many  a  boat  over  these  bars. 

Oil  October  13.  Iis99,  the  gauge  stood  2.3  at 
.\rkansas  City,  yet  steamboats  drawing  five  feet 
of  water  had  no  trouble  in  plying  the  river.  TTiis 
shoiiid  convince  the  most  skeptical  that  the  chan- 
nel is  cutting  out  instead  of  filling. 

I  am  fully  in  accord  with  the  present  system  of 
levee  and  channel  improvements. 
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THE  RED  FORK  LEVEE  DISTRICT 


By  G.  E.  buck,  Secretary 


The  Red  Fork  Levee  District  in  Desha  County, 
Arkansas,  was  estabhshed  by  act  of  the  State  Legis- 
lature in  ISDl.  It  is  composed  of  the  ix)litical  town- 
ships of  "Silver  Lake,"  "Red  Fork"  and  jxirt  of 
"Old  River"  and  Wilkerson,  embracing  an  area  of 
about  250  square  miles,  fronting  on  Arkansas  River 
from  the  line  l)etween  Lincoln  and  Desha  counties 
south  to  the  mouth,  thence  south  on  the  Mississippi 
River  to  the  mouth  of  Cypress  Creek,  a  distance 
of  about  40  miles  fnjnt  on  the  two  rivers.  The  af- 
fairs of  the  district  are  managed  by  three  insi)ectors, 
elected  every  two  years  by  a  majority  of  the  land 
holders  in  the  district.  The  tax  levied  is  limited  to  2 
per  cent  on  the  assessed  valuation  of  the  land  in  the 
district.  This  tax  is  collected  bv  the  sherifif  or  col- 
lector  of  the  countv  and  turned  over  to  the  treasurer 
of  the  district. 

The  act  of  the  Legislature  establishing  the  dis- 
trict api>ointed  G.  E.  Buck,  J.  T.  Sledge  and  A. 
Wyman  inspectors.  They  organized  June  l.*i  181)4, 
electing  G.  E.  Ruck  president  of  the  Board  of  In- 
si>ectors,  Frank  Xady  treasurer,  and  V.  R.  Ryan, 
secretary.  This  Board  of  Insj)ectors  served  till  Oc- 
tol)er,  181)2,  election,  and  were  succeeded  by  G.  E. 
Buck,  Frank  Nady  and  W.  M.  Cardes  and  organized 
Nov.  4,  1892,  electing  Ci.  E.  Buck  president,  X.  J. 
Pindall  treasurer  and  R.  M.  Blakeman  secretary. 
This  board  was  succeeded  Octol)er,  181)4,  bv  the 
election  of  A.  Wvnn,  W.  A.  Cheshire  and  M.  W. 
Quilling,  and  at  the  organization,   A.   Wynn  was 


elected  president,  X.  J.  Pindall  treasurer  and  G.  E. 
Buck  secretary.  This  board  has  succeeded  itself  the 
last  two  elections  and  are  the  present  incumbents. 
Recent  acts  of  the  State  Legislature  donated  all  the 
State  lands  within  the  county  (not  embraced  in  other 
levee  districts)  to  this  district,  the  sales  of  which 
have  added  materiallv  to  the  revenues  of  the  dis- 
trict.  The  total  revenues  received  bv  the  district 
from  all  sources  since  its  organization  are  $37,- 
8()(;.41  ;  have  received  in  contributions  to  levee  build- 
ing from  the  Texas  Basin  District  in  Louisiana 
$15,000;  from  the  Chicot  Countv  District  in  Ar- 
kansas.  $12,000;  from  the  Desha  Levee  District  in 
Arkansas,  $8,000,  and  from  the  general  government 
about  $100,000.  It  has  erected  about  10  miles  of 
new  levees  and  alxmt  150,000  cubic  yards  of  enlarge- 
ment and  loop  work.  The  district  has  successfully 
maintained  its  line  of  levees  frcKU  the  ravages  of 
tlo(jds,  l)ut  as  yet  the  levees  are  far  from  adequate 
for  the  purix)se.  Fifteen  miles  of  enlargement  work 
on  Arkansas  River  alx)ve  Red  Fork  will  have  to  l:>e 
accomplished,  at  a  cost  approximately  of  $50,000, 
and  some  eight  miles  of  new  levee  yet  on  the  Mis- 
sissippi River  at  a  cost  approximately  of  $100,000, 
l)efore  protection  from  floods  will  l)e  given. 

A  secure  line  of  levees  is  of  great  importance  here, 
as  this  district  lies  at  the  head  of  what  is  known  as 
the  Tensas  Basin  and  overflows  affect  lands  in  the 
Chicot  and  Desha  Districts  in  Arkansas,  and  the 
Tensas  District  in  Louisiana. 
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LOUISIANA   LEVEES 


By  henry  B.  RICHARDSON,  Chief  Engineer  of  Louisiana 


For  untold  ages  the  waters  from  an  area  of 
nearly  a  million  and  a  quarter  square  miles,  drain- 
ing through  countless  minor  channels,  have  gath- 
ered in  the  Mississippi  river  and  its  tributary 
streams,  and  found  their  way  through  Louisiana  to 
the  sea.  The  finer  soils  and  fertilizing  elements  of 
this  vast  territory  have  been  washed  from  its  sur- 
face, separated  and  selected  from  its  poorer  con- 
stituents, l)orne  along  with  the  currents  to  the 
main  stream,  and  finally  deposited  in  the  alluvial 
valleys,  buikhng  up  a  broad  expanse  of  land  of  un- 
paralleled richness.  Louisiana's  shan*  in  this  grand 
alluvian  includes  upwards  of  15,000  square  miles, 
or  fullv  one-third  the  area  of  the  State. 

In  a  state  of  nature,  before  the  advent  of  civ- 
ilized man,  the  alluvial  valleys  were  covered  by  lux- 
uriant forest  trees  and  dense  cane-brakes.  They 
were  also  covered  during  the  freshets  of  everv 
spring,  with  the  overflowing  waters  of  the  rivers. 
As  the  waters  rising  from  pouring  rains  and  melt- 
ing snow  in  thousands  of  distant  bmoks  and 
branches,  gathered  into  mighty  Hoods  and  swept 
down  the  Mississippi  and  the  Red,  they  generally 
overtopped  the  river  banks  in  many  places,  and 
flowed  in  a  thin  sheet  over  the  adjacent  land.  The 
thick  undergrowth,  by  checking  the  rapid  flow  of 
the  escaping  muddy  water  near  the  banks,  j)er- 
mitted  the  earth  and  sand  held  in  suspension  and 
carried  along  by  the  current  to  settle,  and  thus 
continually  built  up  the  banks.  Rut  the  stronger 
currents  in  the  rivers  themselves  as  constantly 
wore  away  and  cut  back  the  banks,  into  lower 
ground  in  some  places,  so  that  the  work  of  build- 
ing up  and  tearing  down  was  forever  going  on — 
as,  indeed,  it  still  is — and  consequently  the  river 
banks  throughout  their  length  were  never  built 
quite  up  to  high  water  mark  by  the  unassisted  pro 
cesses  of  nature. 

Thus  it  was  that  when  the  earliest  settlers  began 
to  open  plantations  along  the  water  courses  of  the 
alluvial  valleys,  they  soon  found  it  desirable  for 
comfort  and  convenience  if  not  absolutelv  neces- 


sary for  rendering  the  country  habitable,  to  keep 
the  flood  waters  from  flowijig  across  the  river 
banks  and  over  their  clearings  and  plantations. 
The  most  obvious  and  natural  means  for  prevent- 
ing such  overflow  was,  of  course,  to  make  the 
banks  a  little  higher  with  a  ridge  of  earth.  Such 
a  ridge,  or  levee,  a  few  inches,  or  at  most  a  few 
feet,  in  height,  was  usually  sufficient  to  protect  the 
immediate  front  against  ordinary  floods,  and  was 
not  a  work  of  great  cost  or  labor.  The  lower  lands 
back  from  the  river  might  still  be  inundated,  but 
this  was  of  little  consequence  while  there  was 
plenty  left  on  the  front. 

The  engineer,  De  la  Tour,  who  laid  out  New 
Orleans  in  1717.  found  it  necessary  to  provide  for 
a  levee  something  over  a  mile  in  length  to  be  raised 
in  front  of  the  city  to  preserve  it  from  overflow, 
which,  however,  appears  not  to  have  been  com- 
pleted until  ten  years  later,  when  levees  were  be- 
ing built  l)y  the  riparian  owners  for  a  distance  of 
eighteen  or  twenty  miles  above  and  below  the  city. 
It  re(|uired  another  hundred  years  to  extend  the 
levees  up  to  the  mouth  of  Red  river,  though  by 
that  time  (1S2S)  there  were  some  disconnected  and 
unfinished  levees  on  the  west  bank  of  the  Missis- 
sippi as  far  up  as  the  mouth  of  the  Arkansas,  and 
some  progress  had  been  made  in  levee  building  on 
the  upper  Lafourche.  All  of  these  earlier  levees 
were  so  small  and  low  as  to  be  frequently  over- 
topped and  broken  by  the  floods.  Their  propor- 
tions, compared  with  those  of  the  levees  of  to-day, 
appear  almost  al)surdly  insignificant.  As  late  as 
1S.")1  the  levees  between  New  Orleans  and  Red 
River  Landing,  from  actual  measurements  made 
by  the  United  States  Delta  survey,  were  found  to 
have  an  average  height  of  only  4  1-2  feet,  the  larg- 
est not  exceeding  8  feet  in  height,  nor  32  feet  in 
width  of  base. 

From  these  small  beginnings  the  levee  system  of 
Louisiana  has  been  evolved  to  its  present  con- 
dition, and  its  future  evolution  seems  destined  to 
continue. 
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The  grant  made  by  the  Federal  Government  in 
1850  to  the  several  states  of  all  unsold  swamp  lands 
within  their  limits,  to  provide  funds  to  reclaim  the 
alluvial  region  below  the  mouth  of  the  Ohio,  gc^ve 
impetus  to  the  work  of  levee  building.  Also,  some 
years  before  the  war  between  the  states,  a  levee 
district  had  been  formed  of  the  alluvial  lands  in 
Carroll,  Madison  and  Catahoula  Parishes,  with 
commissioners  empowered  to  levy  taxes  on  the 
tw^o  former  parishes  for  levee  purposes:  and  the 
police  juries  of  Tensas,  Concordia,  Rapides,  Oua- 
chita and  Pointe  Coupee  had  been  given  power  by 
the  legislature  to  raise  funds  by  taxation  for  build- 
ing and  repairing  their  levees.  But  otherwise  the 
burden  of  levee  construction  and  maintenance  re- 
mained until  after  the  war,  as  it  had  been  from  the 
beginning,  a  servitude  upon  the  lands  of  the  ri- 
parian proprietors. 

During  the  four  years  of  war  the  levees  were 
greatly  neglected,  so  that  by  1SG5  they  were 
breached  in  many  places  and  in  a  general  condition 
of  disrepair  and  inefficiency.  Efforts  were  made 
during  the  so-called  ^'period  of  re-construction"  to 
restore  and  repair  the  levees;  but  high  prices,  the 
magnitude  of  the  work  required  and  the  general 
disorder  and  uncertainty  of  political  and  financial 
affairs  prevented  any  decided  improvement.  Work 
was  carried  on  under  a  State  Board  of  Levee  Com- 
missioners, under  a  Board  of  Pubhc  Works,  and  by 
a  contract  with  the  Louisiana  Levee  Company. 
But  although  some  20,300,000  cubic  yards  of  earth- 
w^ork  w-as  put  upon  the  levees  at  a  cost  of  about 
$11,000,000,  between  1865  and  1877  (when  the 
government  of  the  state  came  again  into  the  hands 
of  her  own  people),  the  condition  of  the  levee  sys- 
tem w^as  hardlv  better  than  it  had  been  twenty 
vears  before.  The  levees  in  Desha  and  Chicot 
counties,  Arkansas,  upon  which  north  Louisiana  is 
as  dependent  for  protection  as  upon  her  own,  were 
broken  and  destroyed  along  almost  every  bend  of 
the  river,  w-hile  at  home  the  great  crevasses  at 
Ashton,  Diamond  Island  Bend,  Morganza  and 
Bonnet  Carre  had  remained  wide  open  for  years, 
and  manv  miles  of  levees  existed  which,  on  ac- 
count  of  lack  of  means,  had  been  built  with  grades 
known  and  designed  to  be  3  and  4  feet  low^er  than 
the  level  of  previous  high  w'ater. 

It  has  been  fortunate  for  Louisiana  that  her  chief 
executives,  ever  since  1877,  have  been  men  who, 
each  in  turn,  might  be  justly  and  appropriately 
called  "the  levee  governor."    Their  active  interest 


in  levee  improvement  and  w'ise  influence  upon  leg- 
islation to  that  end  have  encouraged  our  people 
to  perseverance,  and  have  been  largely  instrumental 
in  securing  the  enactment  of  the  laws  under  wdiich 
the  levee  affairs  of  the  state  are  now  administered. 
The  alluvial  vallev  has  also  been  fortunate  in  the 
composition  of  the  United  States  Mississippi  River 
Commission.  The  oldest  member  of  that  body — 
indeed,  the  onlv  one  who  has  served  on  it  contin- 
uously  since  its  creation  in  1879 — has  been  a  per- 
sistent and  cogent  advocate  of  levee  work  on  the 
Mississippi  river,  both  as  a  means  of  improving  its 
channel  for  navigation  and  to  prevent  the  ravages 
of  destructive  floods.  His  influence  upon  the  views 
of  the  commission  has  been  manifest  since  1882, 
when  it  made  the  first  allotment  of  funds  for  levee 
work. 

There  are  now  thirteen  levee  districts  incor- 
porated under  state  laws,  covering  nearly  all  the 
alluvial  territorv  of  the  State.  Thev  have  boards 
of  commissioners,  varying  from  three  to  nine  m 
number  (there  are  eighty-tw^o  of  them  all  told),  era- 
powered  to  levy  taxes  and  local  assessment,  to  is- 
sue bonds,  and,  generally  to  do  whatever  is  neces- 
sary to  construct  and  maintain  levees  for  the  pro- 
tection of  their  several  districts.  The  Fifth  Louis- 
iana and  Tensas  Basin  levee  districts  were  created 
in  1886;  the  Red  river,  Atchafalaya  and  Bayou 
Boeuf  district,  the  Orleans  district,  the  Pontchar- 
train  district,  and  the  Atchafalaya  Basin  district, 
in  1890;  the  Lafourche  Basin  district,  the  Lake 
Borgne  Basin  district,  the  Caddo  district  and  the 
Bossier  district,  in  1892;  the  Buras  district  and 
the  Cat  Island  district,  in  1894;  and  the  Grand 
Prairie  district,  in  1898. 

These  districts  have  been  organized  with  a  view 
to  local  independence;  that  is  to  say,  they  are  gen- 
erally susceptible  of  protection  against  overflow  by 
levees  located  entirelv  within  their  own  territory. 
The  Tensas  Basin  district  is  an  exception  to  this 
condition,  being  subject  to  overflow  mostly  by 
w^ater  leaving  the  Mississippi  river  in  the  State  of 
Arkansas;  and  hence  its  principal  function  has  been 
to  aid  in  the  building  and  improvement  of  levees 
outside  its  own  boundaries  and  in  another  state. 
The  board  of  state  engineers  are,  ex-of?icio,  the  en- 
gineers and  advisers  for  the  levee  boards  of  all 
these  districts  except  the  Orleans  district,  in  which 
their  duties  are  limited  to  the  approval  or  disap- 
proval of  levee  locations  on  the  river  front. 

The  assessed  valuation  of  the  thirteen  levee  dis- 
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tricts  upon  the  state  tax  rolls,  aggregates  about 
$181,000,000;  and  their  gross  annual  revenues  are 
estimated  at  about  $1,000,000.  Their  aggregate 
bonded  indebtedness,  in  April,  1900,  was  $3,581,- 
200. 

In  addition  to  the  revenues  of  the  levee  districts, 
the  proceeds  of  a  1-mill  tax  throughout  the  State 
are  available  for  levee  work.  Its  estimated  annual 
amount,  after  allowances  for  delinquencies  and  ex- 
penses of  collection  and  administration,  is  about 
$150,000. 

The  great  flood  of  1882  caused  such  destruction 
of  levees  and  widespread  overflow  that  a  general 
feeling  of  discouragement  pervaded  the  people.    It 
appeared   likely  that   a  considerable   part   of   the 
flooded  country  w^ould  be  deserted  by  its  owners 
and  occupants,  and    that    efforts    to    restore    and 
maintain  the  levees  might  be  abandoned,    or,    at 
least,  indefinitely  postponed.     But  in  August  of 
that  year  the  Mississippi  River  Commission  made 
its  first  allotment  for  levee  building  from  the  funds 
placed  at  its  disposal  for  the  improvement  of  the 
river,  and  new  levees  were  built    bv    the    United 
States,  closing  most  of  the  crevasses  which  had 
occurred  during  the  flood  of  1882.    This  gave  new 
hope  and  courage  to  our  people  at  a  critical  mo- 
ment, and    the    work    of   improvement    has    not 
flagged,  nor  public  confidence  abated  at  any  time 
since,  although  there  has  been  no  lack  of  disaster 
and  of  destructive  overflow  in  a  number  of  flood 
years  following.     The  Mississippi  River  Commis- 
sion has  made  allotments  for  levee  work  from  time 
to  time  as  appropriations  were  voted  by  Congress, 
the  aggregate  expenditures  for  this  work  in  Louis- 
iana and  in  that  part  of  Arkansas  which  is  of  equal 
importance  to  us,  having  thus  far  been  about  $9,- 
600,000. 

The  actual  cost  of  levee  work  done  bv  the  State 
of  Louisiana  and  its  several  levee  districts,  within 
the  state  and  upon  the  Arkansas  levees  upon  which 
she  is  dependent  for  protection,  has  aggregated 
since  the  close  of  the  war  in  1865,  so  far  as  records 
have  been  preserved,  about  $23,345,000.  This  is 
exclusive  of  the  large  and  mostly  unrecorded 
amount  of  work  done  upon  the  public  levees  (the 
greater  part  previous  to  the  organization  of  the 
levee  districts)  by  parochial  and  municipal  author- 
ities, by  corporations  and  private  parties,  and  does 
not  include  expense  of  administration,  nor  dis- 
count or  interest  paid  by  the  several  levee  districts 
on  bonds  or  other  debts.    It  is  also  exclusive  of  the 


cost  of  most  of  the  wooden  revetments  and  other 
protective  works,  and  of  all  '*high  water  expenses" 
such  as  sacks,  lumber,  freight,  guards,  laborers,  etc. 
The  levee  system  on  the  Mississippi  river  is  now 
continuous  on  the  west  bank  from  Amos  Bayou, 
in  Desha  county.  Ark.,  to  Bougere  Landing,  in 
Concordia  parish,  about  twenty-six  miles  above  the 
mouth  of  Red  river,  a  length  of  levee  of  about  302 
miles  and,  except  the  opening  into  Bayou  La- 
fourche, from  Barbres  Landing,  at  the  head  of  the 
Atchafalaya  river,  to  The  Jump,  a  length  of  about 
295  miles.  On  the  east  bank  it  extends  from 
Baton  Rouge  to  Fort  St.  Philip,  a  length  of  about 
211  miles. 

The  principal  levee  lines  on  interior  streams  are 
as  follows:  On  the  west  bank  of  Red  river,  from 
above  Scott's  Slough  to  Eric's  Point,  about  34 
miles;  from  Bayou  Pierre  to  Stringfellow's,  about 
38  miles,  and  from  two  miles  above  Alexandria  on 
Bayou  Rapids  to  David's  Ferry,  about  37  miles; 
on  the  east  bank,  from  Hurricane  Bluff  to  Ninock 
Lake,  about  58  miles;  on  Bayou  des  Glaizes  and  the 
west  bank  of  Atchafalaya  river,  from  the  junction 
of  Little  des  Glaizes,  to  Melville,  about  73  miles; 
on  the  east  bank  of  Atchafalaya  river,  from  Barbres 
Landing  to  Mussel  Bayou,  about  34  miles;  and  on 
Bayou  Lafourche,  both  sides  from  its  head  at  Don- 
aldsonville  nearlv  75  miles  down  the  bayou,  a 
length  of  levee  of  about  149  miles. 

Besides  the  levee  lines  above  mentioned  there 
are  numerous  short  pieces  of  levee  and  detached 
dikes  on  the  banks  of  the  Red,  Ouachita,  Black, 
Tensas  and  Little  rivers,  etc.,  as  well  as  public 
levees  in  the  rear  of  New  Orleans,  making  the  ag- 
gregate of  Louisiana  levee  lines  approximate  a 
length  of  1329  miles.  Add  to  this  the  85  miles  of 
levee  in  Arkansas  upon  which  Louisiana  is  depend- 
ent for  protection,  and  we  have  1414  miles  of  levee 
line  that  may  be  considered  as  belonging  to  the 
levee  system  of  Louisiana.  The  levees  along  thes 
southwest  bank  of  the  Arkansas  river  also  have 
some  share  in  protecting  Louisiana  against  over- 
flow from  that  stream,  and  from  time  to  time  this 
State  has  contributed  funds  for  their  repair  and 
maintenance. 

The  present  height  and  section  of  the  levees 
above  described,  and  their  margin  above  high  wa- 
ter, varies  in  different  localities.  While  in  a  gen- 
eral way  it  has  been  attempted  to  build  nearly  all 
of  them  up  to  a  height  not  less  than  three  feet 
above  the  highest  flood  levels,  before  undertaking 
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their  enlargement  to  a  final  grade  and  section, 
there  remain  manv  miles  of  the  various  svstems 
that  are  still  scarcely  higher  than  the  high  water 
plane  of  previous  great  floods.  On  die  Mississippi 
river,  as  far  clown  as  New  Orleans,  their  actual 
height  now  probably  averages  over  twelve  feot, 
though  there  are  many  long  stretches  over  twenty 
feet  in  height.  Towards  the  lower  end  of  th(?  sys- 
tem their  height  gradually  diminishes,  so  that  in 
the  Grand  Prairie  and  Buras  districts  thev  will  onlv 
average  about  five  or  six  feet.  On  the  Red  and  the 
Atchafalaya,  a  fair  average  height  is  probably  nine 
to  ten  feet,  though  from  the  irregularity  of  the 
ground  the  heights  are  quite  variable.  On  Bayou 
Lafourche  the  average  height  of  existing  levees  is 
probably  as  much  as  twelve  feet.  There  are  many 
dikes  across  sloughs  or  bayous,  mostly  on  the  Red 
and  Atchafalaya  and  on  the  Mississippi  above  the 
mouth  of  the  Red,  of  great  height — some  of  them 
over  fortv  feet. 

The  cross-section  of  the  existing  levee  line  also 
varies  as  greatly  as  its  height,  though  nearly  all  the 
levee  work  of  the  past  ten  or  fifteen  years  has  been 
designed  to  have  side  slopes  not  steeper  than  two 
feet  horizontal  to  one  vertical,  and  the  width  of 
crown  has  been  usually  as  much  as  eight  feet  for 
the  larger  levees,  but  there  are  many  exceptions.  A 
considerable  length  of  levee  has  also  been  built 
with  a  ''banquette'*  on  the  land  side,  giving  it  a 
greater  width  of  base. 

The  total  contents  of  the  controlling  line  of  pub- 
lic levees  in  Louisiana  and  that  part  of  Arkansas 
in  w^hich  she  is  directlv  interested,  is  rouehlv  esti- 
mated  at  about  112,000,000  cubic  yards  of  earth. 
Taking  the  average  price  for  which  levee  work  has 
been  done  by  the  State  of  Louisiana  during  the  past 
two  vears  at  a  little  under  fourteen  and  a  half 
cents  per  cubic  yard,  we  should  find  the  money 
value  of  these  levees  to  be  about  $1(), 000,000.  It 
does  not  follow,  however,  that  they  could  be  built 
de  novo  for  any  such  sum,  though  there  can  be  no 
doubt  that  the  work  would  be  done  now  and  here- 
after for  much  less  than  it  originally  cost.  This 
lowering  of  prices  has  been  brought  about  largely 
by  the  substitution  of  mule  teams  with  scrapers  for 
the  old-time  Irishman  with  a  wheelbarrow,  but 
competition  consequent  upon  the  larger  quantity 
of  work  offered  has  also  had  much  to  do  with  the 
reduced  cost. 

Sixteen  million  dollars  worth  of  work  put  into 
levees — or,  indeed,  two  or  three  times  that  much, 


should  not  appear  an  extravagant  investment,  con- 
sidering the  magnitude  of  the  interests  involved. 
But  there  is  another  way  of  looking  at  the  matter, 
which  has  been  too  much  the  fashion,  even  with 
our  own  people,  who  best    know — as    they    have 
learned  from  experience — the  necessity   for   levee 
protection,  and  are  most  urgent  in  demanding  it  at 
almost  any  cost.     Statistics  have  been  compiled, 
and  are  frequently  published,  which  show  the  cost 
of  the  Louisiana  levee  svstem  to  have  been  over 
thirtv  millions  of  dollars  since  1865.     No  doubt  it 
has  been  much  more  if  all  the  unrecorded  expenses 
incurred  for  levee  work  by  parishes,  corporations 
and  individuals  were  included.  But  to  continue  pil- 
ing up  all  these  statistics  of  cost,  and  comparing 
the  total  with  the  money  value  of  the  system  as  it 
stands,  would  be  like  taking  the  cost  of  all  the  im- 
provements, public  and  private,  and  expenses  of 
administration  in  a  great  city  from  the  time  it  was 
founded  and  contrasting  the  sum  total  of  expendi- 
tures with     the     present  assessed  valuation.     Of 
course,  the  city  continually  changes  as  it  grows, 
like  all  other  things  that  grow,  and  a  part  of  the 
changes  are  destructive.     It  is  the  same  with  the 
levee  system.     Only,  perhaps,  in  still  greater  de- 
gree.    Levees  are  continually  worn  away  by  the 
winds  and  rains  and  degraded     by  the  abuses    of 
travel.    But  the  great  cause  of  their  destruction  is 
the  caving  of  the  river    banks    themselves.    Until 
the  banks  of  the  rivers  can  be  revetted  and  fixed 
in  position,  there  can  be  no  really  permanent  levee 
locations.    As  the  erosion  of  the  banks  progresses 
steadily  year  after  year  in  most     of    the  concave 
bends,  it  must  finally  reach  and  destroy  the  levee 
lines,  however  far  away  they  are  originally  located. 

Caving  river  banks  have  been  the  principal 
causes  of  the  destruction  and  abandonment  of  the 
older  levees  and  of  the  continued  great  cost  of 
maintaining  and  improving  the  levee  system,  not 
only  in  Louisiana,  but  throughout  the  alluvial  val- 
ley. The  revetment  of  the  river  banks  in  any  gen- 
eral way  would  be  a  work  of  enormous  extent  and 
cost.  In  the  present  state  of  the  art,  it  is  far  be- 
yond the  means  of  most  of  the  levee  districts.  Un- 
til it  can  be  undertaken  with  such  resources  as  can 
only  be  supplied  by  the  general  government,  it  is 
not  likely  that  the  river  banks  will  be  revetted,  ex- 
cept in  extraordinary  cases,  where  the  interests  in- 
volved are  very  large  and  important. 

Just  what  grades  and  dimensions  will  be  found 
requisite  for  the  levees  of  the  future  can,  as  yet. 
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hardly  be  predicted.  We  must  await  the  results  of 
experience.  It  appears  probable,  however,  that  in 
the  lower  part  of  the  state,  levees  on  the  Mississippi 
river — that  is,  those  recently  built  or  enlarged,  and 
those  now  under  construction — will  not  need  to  be 
made  much  higher  for  any  floods  that,  judging 
from  past  experience,  are  likely  to  occur.  In  the 
upper  part  of  the  state  it  is  equally  probable  that 
the  increased  heights  of  three  or  four  feet  will  be 
found  necessary. 

Nor  can  it  be  foreseen  to  what  extent  the  future 
public  demand  for  increased  w^idth  and  strength,  or 
for  additional  margin  of  safety  in  height,  will  re- 
quire enlargment  of  cross-sections,  with  conse- 
quent additional  earthwork. 

There  can  be  no  doubt,  however,  that  the  work 
of  levee  improvement  will  go  on  in  the  future  with 
even  more  vigor  than  it  has  shown  in  the  past. 
There  is  also  good  reason  to  expect  that  the  work 
of  the  future  may  be  done  with  greater  expedition 
and  at  less  cost  than  heretofore.  Much  attention 
in  now  being  given  to  earth-handling  machinery, 
and  a  good  deal  of  experimental  work  of  this  kind 
is  now  in  progress  or  in  contemplation  upon  the 
levees.     The  mule  and  the  scraper  seem  likely,  in 


their  turn,  to  be  largely  superseded  by  steam 
dredges  and  other  power  excavators  and  convey- 
ors. The  use  of  such  machinery  will  probably 
cheapen  prices,  for  it  should  make  the  execution  of 
earthwork  independent  of  fluctuations  in  the 
markets  for  provisions,  mules  and  feedstuflFs,  and 
of  strikes  of  unskilled  labor,  and  allow  it  to  go  on 
nigfht  and  dav  at  all  seasons  of  the  vear. 

It  is  the  hope  and  desire  of  nearly  every  inhab- 
itant of  the  alluvial  valley  that  the  federal  govern- 
ment will  take  charge  of  the  entire  levee  system  of 
the  Mississippi  river.  By  its  appropriations  for 
this  purpose  during  the  past  eighteen  years,  it  sure- 
ly stands  morally  committed  to  continue  the  im- 
provements. 

Probably  the  riparian  states  may  never  be  re- 
lieved from  some  share  in  the  cost  and  care  of  their 
levee  systems,  but  whenever  the  United  States 
takes  upon  itself  the  maintenance  of  levees  on  the 
Mississippi  river  as  a  national  work,  we  in  Louisi- 
ana— with  the  rest  of  the  valley — may  feel  that  the 
unequal  war  of  the  past  five  or  .^^ix  generations  for 
the  control  of  the  river  is  at  an  end,  and  that  se- 
curity and  prosperity  have  come  to  stay. 
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THE  HOMOCHITTO  LEVEE  DISTRICT 


The  Homochitto  Levee  District  was  created  bv 
resolution  of  the  Mississippi  River  Commission, 
November  19th,  1894;  its  limits  were  defined  to  be 
the  left  bank  of  the  Mississippi  River  extending 
from  the  mouth  of  the  Yazoo  River  at  Vicksburg 
to  Baton  Rotfge.  This  district  is,  therefore,  by  far 
the  longest  on  tlfe.  Mississippi  River,  and  while  it  is 
the  longest  it  isjg^  the  narrowest,  reaching  at  no 
point  more  th-an  a  few  miles  from    the    river,  as 


«* 


.  s. 


Location  of  Basin 


Warrenton  to  Grand  Gulf  ( Big  Black  sub-dis. ) 

Rodney  to  Coles  Creek 

Natchez  to  Ellis  Cliff 

EIli^  Cliff  to  Fort  Adams 

Fort  Adams  to  Tunica 

Tunica  to  Bayou  Sara 


Since  the  great  rise  of  1897,  which  has  caused 
the  elevating  of  all  levees  along  the  rise  to  meet  an 
increased  flood  level  of  3  feet  at  Natchez  and  3.8 
at  Vicksburg  over  flood  water  of  1882,  these  esti- 
mates must,  no  doubt,  be  materiallv  increased.  Re- 
garding  the  character  of  the  basins  and  their  rela- 
tive conditions  looking  to  applications  of  an  allot- 
ment, which  the  Mississippi  River  Commission  had 
made,  Col.  Derby  reports  and  reasons  as  follows : 

"In  all  of  these  basins  the  land  lies  so  low  that 
if  the  basin  is  left  open  at  its  lower  end  substantially 
the  whole  basin  will  be  flooded  by  back  water;  ex- 
tensive back  levees  will  therefore  be  necessary  in 
all  cases  except  in  the  basin  from  Natchez  to  Ellis 
Cliff  and  Fort  Adams  to  Tunica,  which  being  con- 
vex toward  the  river  can  be  closed  completely  by 
front  levees  only. 

Suitable  syphons  or  culverts  will  have  to  be  used 
to  carry  off  the  sipage  and  surface  drainage  which 
will  accumulate  in  the  lakes  and  swamps  during 
high  water." 

*'The  cost  of  syphons  and  back  levees  is  included 
in  the  estimates  above  because,  while  it  is  ])robable 
that  if  the  United  States  were  to  build  the  front 
levees  in  these  i)asins,  the  owners  of  the  land  might 
build  the  back  levees,  there  is  no  guarantee  of  this; 


from  Vicksburg  southward,  on  the  east  bank,  the 
hills  hug  the  river  very  closely.  There  are  no 
great  basins  like  that  of  the  Yazoo-Mississippi 
delta,  St.  Francis  basin,  Tensas  basin,  and  others. 
The  following  estimates,  according  to  a  survey 
made  by  Col.  Geo.  McC.  Derby,  Corps  of  Engin- 
eers, U.  S.  A.,  in  1895,  show  the  cost  of  protection 
to  this  district  and  amount  and  value  of  lands  to 
be  protected : 


Number  of 

acres  which 
woul^'  be'  pro- 
tected 

Value  of  same 

Cost  of  Levee 

15.500 

$[2[,O0O 

$214,000 

16,926 

127,000 

44.000 

16,537 

89,000 

25.000 

23,375 

206,500 

413,000 

17,861 

134,000 

S9.000 

32,000 

117,500 

254.000 

and  where  the  cost  of  the  back  levee  is  nearly  as 
great  as  the  value  of  the  land  protected,  it  is  by  no 
means  certain  that  the  property  owners  would  be 
willing  to  make  the  outlay. 

In  forming  an  opinion  as  to  the  wisest  application 
of  the  available  funds  for  this  district,  I  have  consid- 
ered the  following  elements  of  the  problem: 

1st.  Other  things  being  equal,  the  funds  should 
be  applied  where  they  will  secure  protection  for  the 
greatest  possible  amount  of  valuable  property. 

2nd.  Preference  should  be  given  to  localities 
where  the  banks  are  permanent,  where  the  relief 
furnished  would  therefore  be  enduring  and  not 
merely  temporary. 

3rd.  The  rate  at  which  funds  will  probably  be- 
come available  is  important,  because  little  or  no 
benefit  will  be  derived  from  any  partial  completion 
of  the  work  in  each  basin.  If  the  annual  allotment 
for  the  district  should  continue  to  be  $30,000,  it 
would  take  many  years  of  work  to  produce  any- 
useful  elTect  in  some  of  the  basins;  and  if  work 
were  begun  in  any  of  these  larger  basins  at  present 
and  Congress  should  cease  to  appropriate  funds  for 
levee  building,  the  work  done  would  practically  go 
for  naught. 

4th.     The  disposition  of  the  property  owners  to 
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help  themselves  is  an  important  consideration. 
Other  things  being  equal,  the  funds  should  be  ap- 
plied where  local  interests  are  willing  to  con- 
tribute the  most  toward  their  own  protection,  both 
as  a  matter  of  justice  and  as  a  matter  of  policy. 

5th.  I  have  given  no  weight  to  the  claim  that 
there  is  any  special  obligation  resting  upon  the 
Government  to  protect  these  small  basins  on  ac- 
count of  damage  alleged  to  have  been  caused  them 
by  construction  of  levees  on  the  opposite  side  of 
the  river,  because  after  a  somewhat  thorough  study 
of  this  claim  in  connection  with  suits  now  pending 
in  the  Court  of  Claims  which  were  referred  to  me 
for  report,  I  am  of  the  opinion  that  there  is  no  evi- 
dence of  any  such  damage  having  been  done,  no 
detrimental  change  having  taken  place  as  yet  in 
the  flood  height  of  the  river  between  Vicksburg 
and  Red  River. 

Reviewing  the  data  given  in  the  table  above  it 
will  be  seen  that  all  considerations  combine  to  nar- 
row the  choice  at  once  to  the  basins  from  Natchez 
to  Ellis  Qift,  from  Rodney  to  Coles  Creek,  and 
from  Fort  Adams  to  Tunica. 

There  would  further  be  no  difficulty  in  deciding 
in  favor  of  the  basin  from  Natchez  to  Ellis  Cliff 
were  it  not  for  the  fact  that  this  is  the  one  basin  in 
w^hich  the  property  owners  have  done  nothing 
toward  protecting  themselves.  What  weight 
should  be  given  to  this  consideration  is  largely  a 
question  of  policy  with  regard  to  which  I  do  not 
know  the  attitude  of  the  Commission;  individually 
I  should  be  disposed  to  give  it  considerable 
weight." 

As  shown  by  the  report  quoted,  some  parts  of 
this  district  would   re(]uire   both   front  and  back 


levees,  as  streams  flow  from  the  hills  to  the  river, 
owing  to  the  fact  that  these  are  but  small  basins, 
and  allow  only  the  accumulated  waters  of  small 
streams.  It  must  not  be  understood  that  the  phe- 
nomenon of  the  Mississippi  River  is  different  to 
what  it  is  in  other  districts,  but  the  basins  are  very 
small,  and  consequently  each  basin  must  have  its 
outlet  to  the  river.  Therefore  this  outlet  serves 
the  same  purpose,  in  miniature,  that  the  St.  Francis 
River  or  the  Yazoo  River  do  to  the  basins  of  which 
they  are  the  extreme  boundary.  The  land  owners 
and  inhabitants  of  the  most  favored  basins  men- 
tioned above  have  vigorously  contended  for  annual 
allotments  to  levee  them.  The  basin  from  Natchez 
to  Ellis  Cliff  seems  likely  to  secure  the  first  allot- 
ment on  the  grounds  of  most  favored  conditions, 
unless  they  should  decide  in  Hne  of  the  suggestion 
of  Col.  Derby  to  allot  to  such  of  the  three  favored 
basins  as  shows  the  largest  spirit  of  co-operation. 
In  that  case  there  would  be  an  interesting  bit  of 
rivalry  between  these  three  basins. 

The  protection  of  these  basins  must,  of  course, 
be  dependent  on  many  contingencies.  Should  the 
Congress  adopt  the  suggestion  embodied  in  the  re- 
port of  the  Senate  Committee  on  Commerce  for 
a  total  appropriation  of  eighteen  or  twenty  mil- 
lions of  dollars  to  complete  the  levee  system,  these 
basins  would  no  doubt  receive  substantial  allot- 
ments and  finally  secure  complete  protection. 
Should,  however,  the  appropriations  be  limited  and 
should  in  the  next  few  years  unlooked  for  disasters 
occur  to  the  existing  levees  the  application  of  funds 
to  these  basins,  or  at  least  to  all  save  those  above 
mentioned,  would  be  delayed.  With  proper  pro- 
tection the  value  of  these  lands  could  be  increased 
many  times. 
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THE  MISSISSIPPI   RIVER-ITS  GREAT  VALLEY-ITS 

RICH  ALLUVIAL  BASIN 


As  this  is  simply  a  description  and  not  a  history, 
I  will  attempt  no  reference  to  the  settlement  of  the 
Mississippi  Valley  and  its  early  fascinating  history. 

The  drainage  area  of  the  Mississippi  River  is  the 
most  remarkable  and  most  extended  of  anv  on  the 
globe.  While  the  Amazon  River  has  a  larger  size 
and  discharge,  yet  it  has  nothing  like  the  number  of 
miles  of  navigable  tributaries,  nor  the  number  of 
square  miles  of  basin.  The  Mississippi  River  not 
only  takes  to  the  Gulf  of  Mexico  water  from  the 
wood-clad  summits  of  the  Appalachians,  but  it  car- 
ries equally  that  which  falls  on  the  part  of  the  barren 
cliffs  of  the  Rockies.  It  extends  in  the  northeast 
almost  to  the  shores  of  Lake  Ontario  in  New  York, 
where  steamboats  have  been  known  to  ascend  as 
far  as  Olean  in  that  State,  and  in  the  northwest  it 
reaches  beyond  the  confines  of  the  United  States 
and  drains  tens  of  thousands  of  square  miles  of 
Canadian  soil.  These  hundreds  of  millions  of  acres 
of  surface  pour  their  surplus  water  down  as  a  vexing 
problem  for  the  people  who  live  l)ehind  the  levees 
to  solve.  Over  one  and  a  quarter  millions  of  square 
miles  is  included  in  this  surface — more  than  forty- 
one  per  cent  of  the  entire  area  of  the  United  States 
proper — and  in  these  forty-one  per  cent  lie  the  gran- 
aries of  the  world  and  the  work-shop  of  the  uni- 
verse. Nowhere  on  the  face  of  the  glol^e  is  there 
such  an  area  of  such  unsurpassing  fertility,  and  the 
world  has  never  seen  such  a  remarkable  industrial 
development  as  has  sprung  up  in  this  great  basin 
bounded  by  the  coal  fields  and  the  wonderful  iron 
cities  of  the  eastern  ranges  on  one  hand,  and  by  the 
mountains  of  gold  and  silver  of  the  west  on  the 
other. 

These  two  metals  which  command  the  commer- 
cial and  industrial  supremacy  of  the  world,  are  like 
sentinels  standing  on  the  two  rims  of  this  great  basin 
encouraging  the  busy  l^ee-hives  to  a  keener  activity 
to  increase  its  wonderful  agricultural  productions 
which  feed  the  hungry  millions  of  the  older  countries 
of  the  Occident,  and  to  still  further  push  the  won- 
derful success  in  mechanical  and  manufacturing  ac- 
tivitv  to  still  further  conquer  the  markets  of  the 


world.  A  closer  observation  and  an  analvsis  of  this 
wonderful  basin  reveals  the  greatest  wheat  and  corn 
fields  the  world  has  ever  known — tilled,  garnered 
and  ship]:)ed  in  a  manner  so  skillful  with  labor-sav- 
ing inventions  and  methods  so  remarkable  that  it 
becomes  the  marvel  of  the  age. 

Then  the  manufacturing  and  mechanical  activity 
— the  wonderful  progress  in  invention,  science, 
chemistry,  together  with  unexcelled  natural  condi- 
tions, have  conspired  to  enable  this  country  to  drive 
its  opponents  almost  from  the  trade  of  the  universe. 
And  these  two  sentinels  on  the  rim  which  confirm, 
strengthen  and  extend  America's  supremacy  see 
even  more  than  this!  They  see  the  great  cotton- 
producing  section  of  the  universe  which  furnishes 
the  feed  of  the  loom  which  clothes  the  world  not 
only  in  raiments  of  acknowledged  cotton  products, 
but  that  it  rivals  the  sheep  for  manufactures  of 
wools,  the  cocoon  for  the  manufacture  of* silks,  and 
the  oil  from  its  seed  claims  sistership  with  the  lus- 
cious olive. 

This  same  cotton  seed,  which  before  the  war  was 
so  despised  as  to  call  forth  edicts  from  States  for 
their  destruction  to  prevent  contamination  of  waters 
and  in  the  interest  of  the  promotion  of  the  public 
health,  is  now  aiding  king  cotton  to  hold  his  throne. 

The  value  of  the  products  of  the  seed  of  a  ten- 
million-bale  crop  in  its  crude  condition — twenty-five 
dollars  to  a  ton — is  one  hundred  and  twentv-five 
millions  of  dollars! 

The  p(3ssil)ilities  of  industrial  force  in  the  cotton 
lint,  stalk  and  seed  is  illimitable  and  calls  forth  a 
si)eculation  as  to  what  its  use  will  be  to  future  gen- 
erations ! 

In  this  l>asin  is  springing  into  existence  wonderful 
capacity  for  productions  of  both  rice  and  sugar.  The 
cultivation  of  the  first  is  not  confined  to  the  area  of 
lowlands  where  it  was  considered  only  ix)ssible  to 
cultivate  it,  and  the  latter  not  limited  to  the  sugar 
cane  for  its  making  nor  confined  to  the  nearly  tropi- 
cal south  as  we  once  thought  necessary. 

Oh,  there  is  a  wonderful  possibility  yet  unknown 
wdiich  the  touchstone  of  an  intelligent  extension  of 
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the  modern  improvehients  and  discoveries  in  agri- 
culture will  develop. 

Then  why  should  not  this  wonderful  basin  be 
able  to  pour  its  extraordinary  cornucopia  of  produc- 
tions to  the  great  world  through  the  most  perfect 
system  of  water  channels  known  to  sciences?  The 
growth  of  this  basin  in  manufactures,  wealth  and 
population  since  1880  are  shown  on  the  reverse  of 
the  map  which  follows  page  21G,  and  presents  a 
picture  of  wonderful  activity  and  success  in  all  lines 
of  agriculture,  mining  and  in  all  forms  of  industrial 

art. 

The  total  numljer  of  miles  of  navigable  streams 

which  the  Mississippi  and  its  tributaries  form  is  over 
sixteen  thousand  and  a  liberal  and  rational  improve- 
ment of  internal  waterways  and  the  completion  of 
projected  canals  will  make  this  much  larger.  In 
fact  when  the  deep  water  canals  which  will  connect  it 
with  the  Great  Lakes  are  finished  and  become  a  part 
of  its  svstem,  we  will  claim  these  Great  Lakes  and 
their  tributaries  as  a  part  of  the  Mississippi  River 
Valley.  It  now  has  a  connection  with  these  Great 
Lakes  by  means  of  small  canals  at  different  points, 
but  the  proposition  which  now'  claims  the  attention 
of  the  people  of  the  Middle  West  is  the  connecting 
of  the  Great  Lakes  and  this  great  river  through  the 
Chicago,  Desplaines  and  Illinois  Rivers. 

The  Chicago  Drainage  Canal  now  empties  the 
waters  of  Lake  Michigan  by  these  channels  through 
the  Mississippi  into  the  Gulf  of  Mexico.  The  deep- 
ening of  this  canal  and  these  rivers  will  afford  a  solu- 
tion of  one  of  the  greatest  projects  of  modern  times. 
With  the  completion  of  the  Nicaragua  Canal  and 
the  deepening  of  the  channels  mentioned,  the  gen- 
eral improvement  of  the  Mississippi  River,  and  by 
the  use  of  steel  barges,  it  will  be  possible  to  ship 
grain  and  other  burdens  of  commerce  from  these 
Lakes,  down  the  Mississippi  River,  through  the  Nic- 
aragua Canal  and  land  them  in  unbroken  cargoes  at 
Manila,  Hong  Kong  and  Yokohama. 

These  barges  of  perfect  sea-going  qualities  are 
now  in  use  on  the  Great  Lakes  and  the  recently  suc- 
cessful trip  of  similar  crafts  from  St.  Louis  to  New 
Orleans,  of  which  illustrations  will  be  found  on 
page  290,  demonstrates  the  correctness  of  these 
conclusions  and  the  possibility  of  this  prediction 
being  realized  in  the  not  distant  future. 

The  contemplation  of  the  second  century  of  com- 
merce tlirough  this  river  opened  up  avenues  of  spec- 
ulation of  almost  stupendous  w^idth  and  romantic 
insight.     Just  as  the  ^laughable    propositions"  of 


Mulberry  Sellers  have  been  discounted  by  the  act- 
ual accomplishments  of  science,  mechanical  devices 
and  colossal  business  ventures,  so  will  the  chimera 
know^n  as  the  "Mississippi  bubble''  be  discounted  by 
actual  accomplishments  in  this  rapidly  advancing 
era  of  commercial  growth  and  development. 

With  the  further  advance  of  the  Mississippi  Val- 
ley (I  speak  of  it  in  its  wider  significance)  in  com- 
merce, manufactures,  agriculture,  mining,  etc.,  this 
great  stream  will  become  more  and  more  important, 
and  should  be  made  more  and  more  perfect  as  a 
channel  by  which  all  these  productions  may  be  trans- 
ported cheaply  to  fill  the  growing  demands  from 
South  American  countries,  and  from  the  Orient,  as 
well  as  to  the  extension  of  our  great  trade  with 
Europe. 

An  admirable  article  in  preceding  pages,  contrib- 
uted by  Gen.  Leon  Jastremski,  formerly  LTnited 
States  Consul  at  Callao,  Peru,  has  show^n  some  of 
the  possibilities  of  this  trade  to  a  part  of  the  South 
American  countries.  When  we  consider  the  entire 
South  and  Central  America,  the  islands  of  the  Pa- 
cific,  and  the  Orient  with  its  teeming  millions,  we 
can  multiply  these  deductions  many  times  over.  But 
it  is  useless  for  me  to  try  to  add  to  the  statements 
made  by  Hon.  M.  J.  Sanders,  Mr.  Stuyvesant  Fish, 
Capt.  John  W.  -Bryant,  Elmer  E.  Corthell,  Hon. 
Charles  Scott,  Maj.  James  B.  Quin,  and  others 
whose  articles  adorn  the  jxiges  of  this  book. 

An  intelligent  and  comprehensive  plan  of  im- 
provement of  the  internal  waterways  of  the  United 
States  is  something  which  is  demanded  by  the  fann- 
er, the  merchant,  the  manufacturer,  and  even  the 
vast  railroad  systeins,  which  find  water  competition 
not  only  healthful,  but  improving  to  their  traffic,  and 
adding  to  the  net  earnings  of  their  roads. 

THE   NAVIGABLE    STREAMS    AND  THEIR 

VALUE 

There  are  in  the  United  States,  according  to 
Poor's  Manual  for  1809,  184,894  miles  of  railroads. 
Tliese  cost  $10,256,275,586. 

The  expense  of  maintenance  and  improvement 
runs  into  the  hundreds  of  millions  of  dollars  an- 
nuallv. 

Now  the  16,000  miles  of  waterways  forming  the 
Mississippi  River  system  should  be  valued  at  not 
less  than  $900,000,000,  and  its  improvement  should 
be  rated  accordingly. 
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THE  ALLUVIAL  VALLEY  OF  THE  MISSIS- 
SIPPI RIVER 

Linked  with  the  improvement  of  tlie  River,  becomes 
a  problem  of  stui>endous  importance  to  the  people  of 
the  entire  United  States.  It  is  the  protection  of  the 
alluvial  basins  through  which  this  river  runs.  It  is 
unnecessary  for  me  to  discuss  the  equity  of  this  mat- 
ter, for  this  has  been  so  ably  done  in  the  article  by 
Judge  Blanchard  of  the  Supreme  Court  of  Louisi- 
ana, formerly  Senator  from  Louisiana  and  prior  to 
that  a  member  of  the  National  House  of  Repre- 
sentatives, and  for  two  terms  chairman  of  the  Com- 
mittee on  Rivers  and  Harbors  of  that  bodv.  If  the 
Mississippi  River  l^e  national  in  extent,  in  govern- 
ment ownership,  and  in  benefits,  it  should  also  be 
national  in  the  matter  of  control. 

The  measurements  of  the  Mississippi  River  Com- 
mission put  the  overflow  section  of  the  Mississippi 
River  at  29,790  square  miles,  or  a  total  acreage  of 
19,065,600.  The  estimate  of  the  alluvial  lands  along 
the  Lower  Mississippi  and  tributaries  has  l>een  put 
by  writers  at  41,193  square  miles,  or  26,363,520 
acres,  but  in  this  discussion  I  wish  to  assume  to  treat 
it  from  the  standpoint  of  the  measurements  of  the 
Mississippi  River  Commission,  but  remarking  en 
passant,  that  the  highlands  in  the  various  basins  of 
alluvial  formation,  but  above  overflow  now,  which 
are  exempt  from  the  calculations  of  the  Mississippi 
River  Commission,  are  almost  equally  interested  in 
a  system  of  protection  which  would  allow  the  safe 


development  of  the  overflow  sections,  since  they  are 

now  hampered  by  lack  of  rail  communication,  the 

extension  which  necessarily  depends  on  safety  from 
the  ravages  of  periodical  overflows.     In  elaboration 

of  this  view  see  article  of  Judge  Taylor  of  the  Mis- 
sissippi River  Commission  on  page 

As  an  eloquent  and  truthful  presentation  of  the 
whole  commercial  aspect  of  this  question,  and  a  con- 
servative computation  of  its  present  commercial  im- 
portance, and  future  commercial  possibility,  I  could 
not  do  better  than  submit  an  open  letter  which  the 
Hon.  Charles  Scott,  President  of  the  Interstate  Mis- 
sissippi River  Improvement  and  Levee  Association, 
has  addressed  to  the  people  of  the  United  States,  in 
Ix^half  of  those  who  live  behind  the  Mississippi  River 
levees.  This  letter  has  been,  and  is  still  being, 
widely  circulated,  and  has  created  marked  attention 
and  nuich  comment,  the  latter  being  in  the  nature  of 
wonder  and  surprise  that  the  government  of  the 
United  States  has  permitted  a  subject  of  such  great 
commercial  importance  to  suffer  from  lack  of  the 
paltry  millions  which  would  make  possible  this  won- 
derful development. 

The  subjoined  statement  shows  the  population 
for  1880,  1890  and  1900  of  the  alluvial  counties  and 
parishes  of  the  Mississippi  River,  including  those 
of  the  Red,  Arkansas,  White  and  St.  Francis  River 
basins.  There  are  others  which  have  more  or  less 
alluvial  land  within  their  lx)rders,  but  those  men- 
tioned below  are  the  principal  alluvial  counties  and 
parishes. 


SUMMARY 

STATE  OF  ILLINOIS 

County  Population 

1880 

Alexander '  14,808 

STATE  OF  TENNESSEE 

Lake 3i968 

Lauderdale   14,918 

Obion     22,912 

Shelby   78,430 

Tipton 21,033 

Dyer i5.i>8 

STATE  OF  MISSOURI 

Cape  Girardeau 20,998 

Dunklin 9,604 

Mississippi    9,270 

New  Madrid 7*694 

Pemiscott 4, 299 

Scott 8,587 

Butler 6,01 1 

Stoddard ^3  431 


Population 

Popniation 

1890 

1900 

16,563 

19.384 

5.304 

1 

7,368 

18,756 

21,971 

27.273 

28,286 

112,740 

153.557 

24.27» 

29,273 

19,878 

23,776 

22,060 

24.315 

15.085 

21,706 

10,134 

11,837 

9.3»7 

11,280 

5.975 

12,115 

11,228 

13.092 

10,164 

16,769 

17.327 

24,669 
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STATE  OF  ARKANSAS 

Population  Population 

County  1880  1890 

Chicot 10,117  I2|4«9 

Clay 7i2i3  12,200 

Craighead 7,037  12,025 

Crittenden 9,415  13.940 

Desha     8,973  10.324 

Greene 7,480  12,908 

Lee 13.288  18,886 

Mississippi 7,332  1 1,635 

Poinsett 2,192  4,272 

Polaski 32,616  47,329 

Jefferson 22,386  40,88c 

Phillips 21,262  25,341 

St.  Francis 8,389  I3»543 

STATE  OF  MISSISSIPPI 

Bolivar 18,652  29,080 

Coahoma 13,568  18,342 

De  Soto 22,924  24,183 

Holmes 27, 164  30,970 

Issaquena 10,004  12,318 

LeFlore 10,246  16,869 

Quitman 1,407  3,286 

Sharkey 6,306  8,382 

Sunflower 4,661  9,384 

Tallahatchie 10,926  14,361 

Tunica 8,461  12,158 

Warren 3>.238  33.164 

Washington 25,367  40.414 

STATE  OF  LOUISIANA 

Ascension 16,895  19.545 

Assumption 17,010  19,629 

Avoyelles 16,747  25, 1 12 

Bossier 16,042  20,330 

Caddo 26,296  31,555 

Caldwell 5,767  5,814 

Catahoula 10,277  12,002 

Concordia 14,914  14,871 

East  Baton  Rouge 19,966  25,922 

East  Carroll 12,134  12,362 

Franklin 6,495  6,900 

Iberia 16,676  20,997 

Iberville 17,544  21,848 

Jefferson ...  12,166  13,221 

Lafourche '         19, 1 13  12,095 

Madison 13906  14,I35 

Morehouse 14,206  16.780 

Natchitoches >9,707  25,836 

Oaachita 14,685  17,985 

Plaquemine ii,575  12,541 

Pointe  Coupee 17,785  19,613 

Rapides 23,563  27,642 

Red  River 8,573  11,318 

Richland 8,440  10,230 

St.  Bernard 4,405  4.326 

St.  Charles 7,  > 61  7,737 

St.  John-the-Baptist 9,686  ii,359 

St.  Martin 12,663  14,884 

St.  Mary 19,891  22,416 

St.  James 14,714  I5.7i5 

Tensas 17,815  16,647 

Terrebone I7,957  20, 167 

West  Baton  Rouge 7,667  8,363 

West  Carroll 2,776  


Population 
1900 

14,528 
15,886 

19.505 
14,529 
11,511 
16,979 
19.409 
16,384 

7,025 

63. "79 
40,972 
26,561 

17»157 


35.427 
26,293 

24,75' 
36,828 

10,400 
23,834 

5.435 
12,178 
16,084 
19,600 

16,479 
40.912 

49.216 


24,142 
21,620 
29,701 

24,153 

44.499 

6,9'7 

16.351 

13,559 

31.153 

11.373 
8,890 

29,015 
27,006 

15.321 
28,882 
12,322 

16,634 
33.216 

20,947 
13.039 
25,777 
39.578 
11.548 
11,116 

5.031 

9.072 

12.330 

18,940 

34,145 
20.197 
19,070 

24.464 
10,285 

3,685 
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The  above  summary  will  show  that  these  counties 
and  parishes  are  rapidly  increasing  in  peculation; 
their  wealth  has  increased  even  more  rapidly.  Im- 
proved levee  conditions  are  responsible  for  most  of 
this  increase,  and  with  the  levees  completed  to  the 
line  of  absolute  security,  giving  confidence  to  capi- 
tal and  an  impetus  to  railroad  building  and  general 
develojMnent  in  agriculture  and  timber  manufactur- 
ers, these  sections  would  develop  with  amazing 
rapidity  during  the  next  decade. 

A  discussion  of  the  growth  in  population  and  de- 
duction which  naturally  grow  out  of  a  summary  and 
comparison  like  the  above,  will  be  reserved  for  the 
description  of  the  alluvial  lands  of  the  various  states. 

It  is  impossible  that,  with  the  reaching  out  after 
new  fields  for  the  employment  of  capital  and  estab- 
lishment of  happy  homes  that  these  extensive  basins, 
unexcelled  in  fertility  on  the  face  of  the  Globe, 
should  remain  undeveloped. 

As  aptly  expressed  by  Mr.  Scott  in  his  letter :  "The 
trade  which  should  be  developed  from  the  fertile 
millions  of  acres  now  covered  with  virgin  forest,  as 
they  are  brought  under  the  plow,  may  be  greatly 
needed  in  the  near  future  to  foster  and  continue  in- 
dustrial activity  in  the  United  States." 

Our  country  with  even  its  vast  resources  and  its 
ever-widening  foreign  trade  cannot  remain  commer- 
cially prosperous  and  industrially  progressive  with- 
out increasing  development  at  home,  and  certainly 
there  is  no  greater  field,  none  affording  finer  oppor- 
tunity for  the  employment  of  surplus  labor,  than  the 


bringing  into  commercial  activity  of  these  millions 
of  acres  of  land,  with  an  annual  trade  capacity  of 
two  hundred  millions  of  dollars,  to  the  consum- 
mation of  which  the  national  government  should 
devote  its  energies. 

To  show  the  wonderful  possibilities  of  devel<^ 
nient  presented,  we  might  take  as  a  comparison  in 
the  little  kingdom  of  Belgium,  which,  with  a  total  of 
very  little  more  than  one-half  of  the  area  of  the  un- 
developed lands  of  these  various  alluvial  basins  of 
the  Mississippi  River,  has  a  population  of  6,750,000 
souls.  With  the  same  density  of  population  there 
would  be  on  lands  which  are  now  absc^utely  in  their 
virgin  condition  a  total  of  12,000,000  inhabitants; 
or  of  the  density  of  Holland  there  would  be  9,000,- 
000  inhabitants,  and  the  alluvial  lands  of  the  Mis- 
sissippi River  are  incomparably  more  fertile  than 
those  of  either  of  these  little  kingdcMns.  As  shown 
by  Mr.  Scott's  letter,  the  bringing  into  cultivation  of 
the  13,000,000  acres  which  now  he  in  their  primeval 
condition  would  cause  not  less  than  two  hundred 
million  dollars'  worth  of  trade  per  annum.  When 
it  is  generally  known  that  these  lands  will  be  pro- 
tected by  the  general  government  and  that  the  dan- 
gers of  overflow  are  over,  the  rush  of  people  and 
capital  into  these  basins  will  discount  the  wild 
rushes  to  Oklahoma  and  other  abandoned  Indian 
Resenations  when  thrown  open  for  settlement. 

And  the  resultant  trade  will  be  a  dynamic  force 
to  keep  the  wheels  of  commerce  and  manufacture 
in  motion,  and  to  hold  and  increase  the  present  activ- 
ity in  all  branches  of  industry. 


CHAS.  SCOTT.  President Rosedale.  Miss. 

HIRAIf  R.  STBBI«H,  Vice-President New  York- 

W.  A.  BVBRMAN,  Secretary Greenville,  Miss' 

PATRICK  HBNRY,  Representotive  .  .  .  Washington,  D.  C. 
PRANK  H.  TOMPKINS,  Special  Kepre.  .  New  Orleans.  La*. 
JNO.  W.  BRYAN  T,  In  Charge  River  ^Utistics.  New  Orleans.  I.a 

Executive  Board 

CHAS.  SCOTT,  Chairman  Hx-Officio. 
HIRAM  R.  STBBI.K,  N.  Y.  MURRAY  F.  SMITH.  Miss. 

JOHN  H.  RICE,  Kansas.  JOHN  A.  MILLBR.  111. 

JOHN  P.  PARKBR,  I<a.  JOHN  B.  DRIVBR,  Ark. 

GREBN  CLAY.  Mo. 

AT  LARGE. 

GBORGB  ARNOLD,  Memphis.  Tenn. 
JOHN  M.  PARKER,  New  Orleans,  La. 
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To  Business  Men  of  the   United  States  Havinjr  Trade  Relation  with  the 

Alluvial  Sections  of  the  Mississippi,  Greeting: 

The  alluvial  valley  of  the  Mississippi  is  the  richest  and  largest  on  the  globe.  It  comprises  six  great  basins,  of  the 
following  designation  and  area : 

ST.  FRANCIS 6,706 

YAZOO 6,648 

WHITE  RIVER 956 

TENSAS 5,370 

ATCHAFALAYA 8,109 

PONTCHARTRAIN 2,001 

Total  Square  Miles 29,790 

It  rests  in  the  States  as  follows : 

ILLINOIS 65 

MISSOURI 2,874 

KENTUCKY 125 

TENNESSEE 453 

ARKANSAS 4,625 

MISSISSIPPI 6,926 

LOUISIANA 14,695 

Total  Square  Miles 29,790 

This  splendid  area  contains  19,065,600  acres,  of  which  probably  18,000,000  acres  are  susceptible  of  the  highest  degriee  of 
cultivation,  but  it  is  estimated  that  up  to  this  time  less  than  5,000,000  of  acres  have  been  utilized  for  agricultural  purposes. 
The  total  value  of  the  staple  crops  raised  on  these  lands  heretofore  brought  under  the  plow,  will  approximate  seventy-five 
millions  of  dollars  per  annum. 

What  a  wonderful  empire  of  richness  lies  here  yet  undeveloped  !  ! 

In  the  face  of  disastrous  overflows,  and  the  dangers  and  uncertainties  of  high  waters,  this  alluvial  country  is  steadily 
advancing  in  its  productive  capacity  and  in  its  importance  as  a  market  for  manufactured  goods  and  agricultural  products. 

Since  1890  its  cotton  production  has  increased  fully  40  per  cent.  The  Louisiana  sugar  crop  from  1884  to  1889  aTcraged 
140,000  tons  per  annum  ;  from  1890  to  1895,  it  averaged  265,000  tons  per  annum. 

The  people  of  this  valley  are  the  largest  buyers  in  the  world  in  proportion  to  their  means,  even  purchasing  most  of  their 
meat  and  meal,  while  they  do  not  produce,  it  is  estimated,  over  one-half  of  the  provender  for  their  mules  and  other  stock. 

The  great  manufacturers  of  shoes,  cotton  and  woolen  goods,  farm  machinery,  furniture,  drugs,  liquors,  and  hundreds  of 
other  articles,  find  in  this  valley  their  best  customers,  while  the  raisers  of  wheat,  corn,  hay,  mules,  hogs  and  cattle,  always 
find  here  a  steady  and  growing  market 

With  millions  more  of  these  fertile  areas  quickened  into  life,  and  smiling  with  generous  harvests  as  the  direct  result  of 
adequate  protection  from  the  floods,  will  come  double,  or  either  quadruple,  demands  for  the  output  of  the  industries  and 
fnrm^  of  all  parts  of  our  common  country. 
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That  such  protection  is  entirely  practicable  is  no  longer  a  debatable  question.  The  holding  of  our  entire  levee  front  in 
the  sugar  district  of  Louisiana  in  1897,  and  of  the  whole  line  in  many  of  the  upper  districts  in  the  face  of  the  g^reat  flood  of 
that  year;  and  since  then,  the  safe  conduct  to  the  sea  of  the  high  waters  of  1898  and  1899,  without  a  single  disaster,  will 
convince  every  impartial  mind  of  the  efficacy  of  an  adequate  levee  system,  and  that  our  safety  in  the  future  is  simply  a  matter 
of  money  and  engineering  skill. 

We  ask  you.  then,  to  help  us  get  these;  and  we,  in  turn,  will  diffuse  our  increased  trade  throughout  the  length  and 
breadth  of  the  country,  thus  adding  to  your  prosperity  as  well  as  ours. 

The  trade  which  should  be  developed  from  the  fertile  millions  of  acres  now  covered  with  virgin  forest,  as  they  are  brought 
under  the  plow,  may  be  greatly  needed  in  the  neat  future  to  foster  and  continue  industrial  activity  in  the  United  States. 

A  word  now  as  to  the  cost  of  these  improvements,  looking  to  the  reclamation  and  protection  of  this  vast  fertile  empire  : 
The  Committee  on  Commerce  of  the  United  States  Senate  recently  gave  this  important  subject  an  exhaustive  and  intelligent 
examination,  and  their  report  indicates  that  it  would  require  but  eighteen  or  twenty  millions  of  dollars  to  complete  and 
perfect  the  entire  levee  system  of  the  Mississippi  River.  This  is  not  more  than  one-fourth  of  the  present  annual  production 
of  staple  products  in  the  section  to  be  protected,  and  is  not  equal  to  more  than  one-tenth  of  what  could  be  produced  on  its 
thirteen  or  more  millions  of  acres  of  land  (as  fine  as  any  on  the  globe)  which  are  not  now  in  cultivation. 

If  by  the  spending  of  this  sum,  small  when  compared  with  the  results  to  be  obtained,  we  can  bring  about  this  wonderful 
development,  which  would  distribute  annually  an  additional  trade  equal  in  value  to  two  hundred  millions  of  dollars,  what  a 
wonderful  return  for  the  money  !  !  As  an  economic  move  it  would  be  the  best  investment  ever  made  by  our  government,  or 
ever  championed  by  those  who  seek  enlarged  markets  for  the  output  of  our  factories,  and  of  our  Northern  and  Western  farms. 

But  aside  from  the  business  and  financial  aspect  of  the  question,  there  is  involved  in  it  an  element  of  justice  to  the 
people  of  the  valley ;  for  it  must  be  remembered  that  the  rainfall  from  the  Apalachees  to  the  Rockies,  flowing  down  through 
nearly  16,000  miles  of  navigable,  utilized  waterways,  is  a  constant  menace  to  those  who  dwell  behind  the  Mississippi  River 
levees.  We  appeal  then  with  confidence  to  the  whole  commercial  interests  of  the  United  States,  and  to  the  great  grange 
interests  of  the  country,  whose  prosperity  is  so  closely  interwoven  with  that  of  the  dwellers  of  the  valley,  to  use  their 
influence  with  congress  to  get  for  us  immediate  protection,  that  we  may  quicken  into  life  an  unparalleled  development,  as  we 
turn  our  riparian  forests  into  fertile  fields.  Give  us  your  active  support  that  we  may  produce  on  these  millions  of  acres  of 
virgin  soil  rich  and  abundant  crops  of  cotton,  rice,  sugar  and  tobacco. 

The  eloquent  Garfield  once  remarked — "If  there  is  one  thing  that  is  more  national  than  another,  it  is  the  great  Missis- 
sippi River." 

Give  us  your  influence  and  assistance,  then,  to  control  the  nation's  river  for  the  nation's  good.  You  can  do  this  in  an 
effective  and  practical  way  by  writing  urgent  letters  to  your  Representatives  and  Senators  at  Washington  ;  not  in  a  perfunctory 
way,  but  asking  them  as  a  personal  favor  and  as  a  public  duty  to  vote  liberal  appropriations  for  the  protection  of  the  Missis- 
sippi Valley.  Do  not  stop  here,  but  induce  your  commercial,  industrial  and  financial  bodies  to  adopt  strong  resolutions, 
memoralizing  congress  to  take  the  matter  up  and  solve  it  in  the  interest  of  national  trade  and  prosperity.  And,  after  all,  both 
the  country  and  the  Congress  should  remember  that  this  great  public  work,  beyond  the  power  of  the  riparian  States,  is  only 
an  act  of  justice  to  a  people  who  have  spent  over  thirty-eight  millions  of  dollars  in  an  effort  to  protect  their  homes  from  the 
overflow  of  this  great  national  sewer,  whose  accumulated  waters  from  twenty-six  states  and  territories,  embracing  nearly  one- 
half  of  the  United  States,  and  from  a  part  of  Canada,  is  a  constant  menace  to  their  prosperity  and  an  obstacle  to  their 
development. 

With  the  intelligent  and  active  co-operation  of  yourselves,  and  other  influential  men  having  trade  relations  with  this 
alluvial  basin,  we  cannot  fail  to  obtain  Congressional  aid  for  the  speedy  completion  of  our  levee  system,  and  I  venture  to  add 
that  in  helping  us  to  this  end,  you  are  also  helping  yourselves  and  all  parts  of  our  common  country. 

I  have  the  honor  to  remain,  yours  respectfully, 

CHARLES  SCOTT,  President. 

(Facsimile  from  oriKinal  plate.) 
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THE   DAILY   PRESS   OF   THE   MISSISSIPPI    RIVER 
ALLUVIAL    DISTRICT 


Bat  mightiest  of  the  mighty  means. 
On  which  the  arm  of  progress  leans, 
Man's  noblest  mission  to  advance, 
His  woes  assuage,  his  weal  enhance. 
His  rights  enforce,  his  wrongs  redress- 
Mightiest  of  mighty  is  the  press. 

—  Sir  John  Browning. 


PACE  M.  BAKER 
Editor  New  Orleini  TimetDemocn 


THE  LATE  HBNRT  J.  HEARSEY 
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JAMES  W.  LAMBERT 
Edlror  Niichci  |Mis«.|  Democi 


MRS.  JULIA  SPARKS  RULE 
EdriorShnvcponlLi.)  Elire 


MRS.  HALA  HAMMOND  BUTT 
idilor  Clartidire  (Mi».)  Ctiilknie 
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J.  S.  M'NE[LT 

Edilar  Vlck<biirE(Mls>.  Coitimc 


E.  C.  CARROLL 
kibur|(Mrss.|C<>mmcrci>]-Heri]> 


J.  G.  CASHMAN 
'ichsbuniMisi.l  EttnJnjI  Po> 


C.  E.  WRIGHT 

Ediior  Vlckiburx  (MJ».)  Deipiieb 
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RAILROADS 


ALLUVIAL    LANDS   OF  THE    MISSISSIPPI    RIVER 


Some  of  ihe  Presidents  and  General  Officers  of  the 
Railroads  which  are  factors  in  the  Development  of  the 
Alluvial  Lands  of  the  Mississippi  River 


INCLUDING  SOME  OF  THE   PIONEER  ORGANIZERS 


THE  LATE  JAY  CiOULD 


THE  LATE  COLLIS  P.  HUNTINGTON 
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STUYVESANT  FISH 
President  lllinoli  Central  >nd  Y.  &  M.  ' 


EDWIN  COULD 

Pi^sideni  St.  Louis  S.W,  R'y  <Coilcn  Bell) 
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THE  LATE  EDWARD  S.  WASHBURN 


J.  W.  THOMAS 
illc.  Chiiinnoosii  &  Si.  Louii  Rilt 


C.  G.  WARNER 
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RUSSELL   HARDINCJ 


Riparian  Lands  of  the  Mississippi  River: 


W.  W,  FINLEY 
e:-Pn.>d»t  Soulhcrn  R.tLro.d  Jf    ~'^^^^^V  Vi.-c.Prc..  &  Ccn.  M^r.  Si.  Urn.  S.W. 


S.  W.  FOHDYCL 


F.  S.  GANNON  L.  S.  THORNE 

Gcncri  I  M  in  Iter  Southern  RiilnHd  Third  Vicc-frcB.  and  Gen.  Mcr.Tciu  ft  Pidtie  Rlllro^ 
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Pretldini  O.  &  C.  R' 


W.  C,  DOTTERER 
Receiver  and  Ccn'l  MtniEcr  New  OrleiHE  &  Weiicrn  R.  R.  ■■ 


J.  E.  LOCKVOOD  M.  GILLEAS 

Gen'l  Piiienaer  Ari.  Kinau  Crcv.  Fori  Scon  &  Mcmpliii  R.  R.        ~T]  Ati'i  Cen'l  Superinlendcni  llllnoi*  Centnl  ind  Y.  tc  M.  V.  RtilnMdi 
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CHARLES  HVDE 
I  New  Orlein^  &  H.-V,  t 


LOUIS  K.  HYDE 
Gcnenl  Manicer  New  Orlcani  &  N.-V.  Riil 


LOUIS  B.  HOUCK 
C«nen]  Min.Ecr  "  Houek  R.ilr 


Gcnenl  MmiEcr  Deckervlllt.  Oiceoli  &  Northern  Rlllratd 
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CAIRO,  ILLINOIS 


By  J.  R.  RECTOR,  Postmaster 


Cairo,  standing  at  the  gateway  of  Modem  Egypt, 
the  Queen  City  of  Southern  IlHnois,  is  a  living, 
shining  example  of  the  benefits  accruing  from  the 
very  system  of  levees  advocated  in  these  pages. 

The  Cairo  levees  are  the  outgrowth  of  years  of 
experience  in  the  building  of  these  bulwarks  of 
safety.  Aw^ay  back,  early  in  the  Nineteenth  Cen- 
tury, when  the  natural  advantages  of  the  point  of 
land  at  the  confluence  of  the  two  greatest  rivers 
in  North  America  first  presented  themselves  to  the 
early  pioneers,  it  was  keenly  apparent  that  the  prime 
requirement  of  all  was  some  means  of  keeping 
the  waters  of  these  two  rivers  from  encroaching  on 
the  homes  and  workships  of  those  w^ho  might  be 
induced  to  locate  on  the  peninsula.  Tliat  the 
pressing  need  of  what  we  now  call  good  levees  was 
not  apparent  at  so  early  a  day,  is  evidenced  by 
the  fact  that  when  an  English  company  sought  to 
obtain  a  foothold  in  this  section  of  the  countr>^  and 
establish  iron  works,  mills,  etc.,  on  the  present  site 
of  the  city,  they  were  content  to  surround  them 
w-ith  narrow  ridges  of  earth,  crudely,  not  to  say 
rudely,  thrown  together,  and  when  the  floods 
came  the  costly  buildings  and  expensive  machinery 
were  swept  away  and  ruin  and  desolation  followed. 

This  disaster,  w^hich  would  have  been  foreseen 
had  our  English  brethren  realized  the  power  of 
the  mighty  rivers,  resulted  in  discouragement,  and 
a  long  period  of  inaction  resulted. 

The  building  of  the  first  railroad  marked  a  new 
era  in  Cairo's  history,  and  the  inaction  which  fol- 
lowed the  first  disaster  was  succeeded  by  a  spirit  of 
push  and  enterprise,  which  has  at  last  resulted  in 

success. 

Resting  securely  behind  a  system  of  massive 
levees  more  than  seven  miles  in  extent,  every  foot 
of  which  is  now  up  to  full  fifty-eight  feet  above 
low-water  mark,  with  bases,  slopes  and  tops  built 
after  the  most  scientific  methods  under  the  per- 
sonal supervision  of  skillful  engineers,  the  inhab- 
itants know  they  are  secure  from  the  highest  floods 
since  Noah's  time. 

Inside  those  splendid  bulwarks  the  streets  have 


been  filled  to  a  height  approximating  the  levees 
themselves,  thus  lending  additional  security  to  the 
enterprising  people  who  had  so  long  warred  with 
nature  for  supremacy.  Most  of  those  streets 
have  been  paved  with  a  material  knowoi  as  Elco 
concrete — a  species  of  broken  stone  mingled  with 
iron  ore  found  in  inexhaustible  quantities  in  Alex- 
ander County,  only  a  few  miles  away — which  is 
practically  indestructible,  and  pK)ssesses  the  rare 
virtue  of  becoming  harder  and  more  compact  the 
longer  it  stands. 

Supplementary  to  this  levee  system,  which  is 
confessedly  superior  to  the  far-famed  dykes  of  Hol- 
land, is  a  system  of  sewerage  and  pumps,  by  which 
the  city  is  kept  perfectly  free  from  the  accumula- 
tion of  water  inside  the  levees  during  protracted 
high  stages  in  the  rivers.  The  pumps  alluded  to 
are  located  on  the  Ohio  River  levee.  They  possess 
enormous  hfting  power  and  are  capable  of  dis- 
charging many  thousand  cubic  feet  of  water  every 
minute.  The  sewer  system  conveys  all  the  water 
which  may  accumulate  from  rainfall  or  natural  sip- 
age  directly  to  the  pumps,  from  all  parts  of  the  city, 
and  it  is  discharged  into  the  river.  The  result  is 
that  Cairo  is  not  inconvenienced  by  prolonged 
periods  of  high  water.  Here  not  a  wheel  stops, 
not  a  factory  suspends,  not  a  mill  ceases  running 
because  of  the  floods. 

Now,  what  have  been  the  results?  Simply  ines- 
timable. The  liberal,  broad-gauge  policy  of  the 
city  in  inaugurating  the  pumping  system  as  an 
auxiliary  to  the  levees  has  already  borne  good 
fruit,  even  though  of  comparatively  recent  origin. 
Old  factories,  realizing  that  they  may  now  pro- 
ceed on  a  more  extensive  scale  without  fear  of  in- 
undation or  even  a  temporary  wetting,  are  branch- 
ing out  and  building  extensive  additions  to  their 
works.  New  manufactories  have  been  attracted 
here  by  the  double  inducement :  proximity  to  an  in- 
exhaustible fuel  and  lumber  supply,  and  perfect 
protection  to  their  plants. 

The  advantages  that  Cairo  may  offer  to  pros- 
pective enterprises,  or  old  business  concerns  seek- 
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ing  a  new  location,  are  almost  innumerable.     Take  world,  and  is  one  of  the  leading  hardwood  centers 

the  lumber  interests,  for  example:     The  idea  pre-  of  the  United  States. 

vails  to  some  extent  that  Illinois  is  one  vast  prairie.  Cairo  is  now  recognized  as  one  of  the  leading 

This  is  erroneous.     It  is  sixty  miles  north  of  Cairo  railroad  centers  of  the  middle  West.     Entering  the 

to  the  first  small  prairie  and  one  hundred  miles  to  city  from  the  North  is  the  famous  Illinois  Central, 

the  vast  plains  devoted  to  agriculture  only.     The  with  its  double-track  system:  the  Mobile  &  Ohio, 

region  south  of  the  prairies  is  still  more  than  lialf-  running  direct  from  St.  Louis,  and  the  C,  C  C.  & 

covered  with  heavy  timber.     There  are  luxuriant  St.   L-,  or  Big  Four  system.     Coming  from  the 

forests,  consisting  of  various  species  of  oak.  black  South  there  are  the  Southern  divisions  of  the  lUi- 

and  white  walnut,  white  and  yellow  poplar,  hard  nois  Central  and  Mobile  &  Ohio,  both  of  which 

and  soft  maple,  black  and  red  gum,  ash,  hickory,  cross   the    Ohio    River   on    the   magnificent    steel 

svcamore,  cottonwood,    sassafras,    mulberrv,  and  brid^-e,  the  finest  structure  of  its  kind  in  the  United 

red  cedar,  all  readily  accessible  to  railroads.     Then  States,  and  the  largest,  with  one  exception,  in  the 

the  States  adjacent,  Missouri,  Arkansas,  Kentucky  world.     From  the  West,  crossing  the  Mississippi 

and  Tennessee  all  have  vast  forests — yet  virginal  River  on  transfer  boats,  which  carry  whole  trains  of 

in  their  luxuriance — of  the  same  kinds  of  timber,  cars   at   each   trip,   are  the   Missouri   Pacific   (the 

easv  of  access  by  river  or  rail.  Iron  Mountain  and  Southern),  and  the  St.  Louis  & 

Next  in  importance  to  the  supply  of  raw  mate-  Southwestern  (Cotton    Belt    route).     Then,    too. 

rial  for  manufactories  is  fuel.     It  is  not  an  exag-  there  is  the  Chicago  &  Eastern  Illinois,  a  new  road, 

^eration  to  say  that  a  large  portion  of  Southern  which  crosses  Alexander  County  and  connects  with 

Illinois  is  one  vast  coal   field;   mines  being  sue-  the  St.  Louis  Southwestern  at  Thebes,  coming  into 

cessfully  worjced   in   probably   a   hundred   places,  Cairo  over  the  Mobile  &  Ohio  tracks.    These  give 

in  deposits  that  range  from  three  to  nine  feet  in  railroad  facilities  unexcelled  anywhere,  afTording 

thickness.     *  '  means  of  rapid  communication  w'ith  any  point  in 

The  facilities  for  drawling  on  these  almost  virgin  ^ne  country, 
forests  for  timber  and  on  the  coal  mines  for  fuel  Cairo  has  the  finest  inland  harbor  in  the  United 

have  already  attracted  the  attention  of  capitalists  States,  with  seven  miles  of  river  front,  where  the 

from  the  great  manufacturing  centers.     More  than  ^vater  is  never  less  than  thirty  feet  deep.     This  city 

a  dozen  large  woodworking  concerns  are  in  sue-  i^  recognized  as  being  at  the  head  of  deep-water 

cessful  operation,  and  probably  as  many  more  have  navigation. 

eyes  longingly  fixed  on  Cairo  as  a  Mecca  to  which  Cairo  has  a  larger  number  of  arrivals  and   de- 
discerning  business  men  must  sooner  or  later  jour-  partures  of  steam  vessels  each  year  than  any  other 
"  inland  river  port  in  the  United  States.     Low  water 

...  .  f    ,  .1      r  .1      1       t  and  ice  never  interfere  with  river  commerce  south 

As  an  illustration  of  the  growth  of  the  lumber 

;      .  1     .         ,  .  r  xi      f  11       •  of  this  point. 

business  during  the  past  few  years,  the  following  ,         ,   r     -i-  •      r  i      •  i  i 

-  ,       '^  .  1  1      f  .t  W  ith  such  facilities  for  commerce,  and  with  such 

IS  a  synopsis  taken  from  the  oiticial  records  ot  the  ,.  .    i       •     m-      -at-  •     *    , 

^        /      '        ,  ,        •        .1  .1  .-.  surroundino^s  as  it  has  in  Illinois.  Missouri.  Arkan- 

Lumber  Exchange,   showing  the  actual  ciuantitv  ^^  ,  ,  ^ 

,,    ,         ,         '  "  sas,  Kentucky  and   1  ennessee,  it  is  not  surprising 

handled  each  year:  ,  ,        '       i     i  .-  •      i       .    •      .i  i~ 

that,  as  the  records  sliow,  Cairo  has  twice  the  trade 

I'^^^^ 0,000,000  ft.  ^^f  ,^,^y  ^,j^y  ^)f  [^^  ^\yQ  jj^  (1^^.  Union.     The  annual 

l^^'^^O 2,), 000,000  ft.  shipments  by  rail  and  river  aggregate  a  sum  ap- 

1891   40,000,000  ft.  j)roxiniating  one   hundred   million   dollars,    about 

1892 100,000,000  ft.  eciuallv  divided  between  the  two  and  consists   of 

I89o 12(),000,000  ft.  xvheat,  grain,  i)roduce  and  coal  to  the  South,  and 

1894 200,000,000  ft.  lumber  and  other  finished  timber  products  to  the 

1895 2:^0.000,000  ft.  Xorth,  Fast  and  West. 

1890 300,000,000  ft.  1^  j^  estimated  that  about   five  million  dollars 

1897 :3()5,O0O,0O0  ft.  ,^^^  invested  here  in  such  business  as  banking,  flour, 

1898 400,000,000  ft.  orain,   iron    and    heavy   hardware,    groceries,    dr> 

1899 450,000,000  ft.  goods,   etc.     The  city  is  exceptionally  well    pro- 
Cairo  is  the  largest  cottonwood  market  in  the  vided  with  banking  facilities,  having  four  solid,  sub- 
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stantial  banks — two  National  and  two  Savings 
banks,  with  aggregate  deposits  of  about  two  mil- 
lion dollars. 

In  the  way  of  postal  facilities  Cairo  is  far  ahead 
of  any  city  of  its  size  in  Illinois.  The  local  post- 
office  is  the  best  equipped  of  any  in  the  State,  out- 
side of  Chicago;  every  part  of  the  city  is  covered 
by  an  efficient  free  delivery  system  and  the  import- 
ance of  the  city  was  recognized  by  the  Depart- 
ment in  making  it  and  Chicago  the  only  places  in 
the  State  for  the  inauguration  of  the  new  system  of 
registration  of  letters  by  letter-carriers.  There  are 
in  connection  with  the  main  office,  two  stations 
where  stamps  and  postal  supplies  may  be  purchased 
in  large  quantities,  and  where  money  order  or  reg- 
istry business  may  be  transacted.  The  sale  of 
postage  stamps,  envelopes,  etc.,  for  the  year  1899, 
amounted  to  nearly  $27,000.00. 

The  United  States  has  erected  a  large  and  hand- 
some building  here  for  federal  purposes,  at  a  cost 
of  $300,000.00. 

The  location  of  Cairo  has  been  officially  recog- 
nized as  a  healthy  one  by  the  United  States  gov- 
■ernment,  which  has  erected  here  one  of  the  finest 
Marine  Hospitals  in  the  country.  Regarding  this 
the  Surgeon-General,  in  a  communication  to  the 
Secretary  of  the  Treasury,  writes: 

**It  has  been  my  frequent  duty  to  inspect  the  port 
-of  Cairo,  111.,  to  study  its  sanitary  laws  and  to  dis- 
cuss and  to  direct  its  military  hygiene.  As  a  re- 
sult of  my  observations  and  experience,  I  am  pre- 
pared to  assert  that  it  is  quite  as  healthful  as  any 
other  place  in  the  Union.'' 

In  addition  to  the  Marine  Hospital  above  alluded 
to,  there  is  St.  Mary's  Infirmary,  a  very  large,  hand- 
some building,  skillfully  and  scientifically  managed 
by  the  Sisters  of  the  Holy  Cross.  It  cares  for  city 
patients  and  for  private  individuals  who  may  de- 
sire experienced  nursing  when  ill,  and  for  those 
who  suffer  from  accidents  on  the  numerous  lines 
of  railroads  centering  here. 

Probably  no  city  in  the  West  is  better  supplied 
with  water  and  light  than  Cairo.  There  is  a  mag- 
nificent system  of  water-works,  erected  at  a  cost 
of  more  than  $200,000.00.  It  has  about  twenty 
miles  of  mains,  ranging  in  size  from  twenty-four 
inches  down  to  six  inches  in  diameter,  and  has  a 
capacity  of  two  million  gallons  daily,  or  enough  for 
a  city  of  60,000  inhabitants.  The  water  is  ob- 
tained from  the  Ohio  River.  Within  the  past  few 
years  several  artesian  wells  have  been  sunk  in  va- 


rious parts  of  the  city,  with  gratifying  succesSs 
Water  as  clear  as  crystal  and  chemically  pure,  has 
been  found  in  inexhaustible  quantities.  This  dis- 
covery will  be  especially  valuable  in  the  manufac- 
ture of  paper,  and  the  attention  of  paper  manu- 
facturers has  been  drawn  to  it. 

In  the  way  of  light  and  power,  the  city  has  two 
finely  equipped  electric  companies,  the  Cairo  and 
the  Egypt,  both  of  which  operate  street  cars  which 
cover  all  parts  of  the  city  and  suburbs;  both  fur- 
nish light  and  power,  and  both  are  controlled  by 
home  capital. 

Immediately  north  of  the  city  is  another  prac- 
tical illustration  of  the  success  of  the  levee  sys- 
tem. It  is  a  drainage  district,  embracing  some 
eight  thousand  acres  of  land,  which  had  for  cen- 
turies been  annually  overflowed  by  both  rivers, 
leaving  a  deposit  of  alluvium  unsurpassed  in  rich- 
ness. This  ground  is  now  protected  by  a  system 
of  levees  similar  to  that  which  incloses  the  city 
proper.  Through  the  energy  of  the  drainage  com- 
missioners this  district  has  also  been  supplied  with 
pumps  like  those  used  by  the  city,  and  the  result  has 
been  that  the  entire  district  has  not  only  been  pro- 
tected from  inundation,  but  is  relieved  from  the 
accumulation  of  rain  and  sipe  water  during  periods 
of  a  prolonged  stage  of  high  water  in  the  rivers. 
Much  of  this  ground  has  been  sold  outright,  much 
has  been  leased,  and  it  is  only  a  question  of  a  few 
years  when  every  foot  of  it  will  be  under  cultiva- 
tion; mainly  by  market  gardeners,  who  will  be 
able  to  send  their  products  to  Northern  and  East- 
ern markets  early  in  the  season  and  reap  large  re- 
turns. 

Few  cities  of  its  size  can  boast  of  more  hand- 
some churches  than  Cairo.  Notable  among  them 
are  the  Church  of  the  Redeemer  (Episcopal),  St. 
Patrick's  and  St.  Joseph's  (both  Catholic),  the  First 
Methodist,  the  Presbyterian,  the  Cairo  Baptist  and 
the  Calvary  Baptist,  besides  nearly  a  dozen  others 
of  less  pretension,  including  quite  a  number  of 
really  handsome  edifices  owned  by  colored  peo- 
ple of  different  denominations. 

Cairo  proudly  boasts  of  her  pubHc  school  sys- 
tem and  school  buildings.  The  latter  would  be  a 
credit  to  any  city.  The  more  prominent  of  these 
are  the  Douglas,  the  Safford,  the  Lincoln  and  the 
Cairo  High  School  buildings.  The  latter,  a  new 
edifice,  just  erected  at  a  cost  of  $30,000.00,  is  one  of 
the  most  complete  of  its  kind  in  the  State.  Then, 
there  are  the  Sumner  and  Garrison  schools,  both 
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very  handsome  buildings,  devoted  exclusively  to 
the  free  education  of  colored  pupils.  In  addition 
to  the  free  schools,  there  are  quite  a  number  of 
private  and  parochial  schools,  the  most  noted  of 
which  is  Loretto  Academy,  under  the  management 
of  the  Sisters  of  Loretto. 

In  addition  to  the  churches  and  school  houses, 
mention  should  be  made  of  the  Safford  Memorial 
Library,  a  magnificent  building  erected  at  a  cost  of 
$50,000.00  by  Mrs.  Anna  E,  SafTord  as  a  memorial 
to  her  husband,  A.  B.  Safford,  who,  in  life,  was  one 
of  Cairo's  most  public-spirited  citizens,  and  given 
to  the  city  for  public  library  purposes.  This  build- 
ing now  contains  more  than  ten  thousand  volumes 
which  are  accessible  to  ever;'  one.  It  has  also  a 
public  reading  room,  a  museum  and  music,  or  re- 
ception, hall. 

Cairo's  future  prospects  are  brilliant.  The 
Board  of  Trade  and  Merchants'  League,  organiza- 
tions devoted  solely  to  the  city's  prosperity,  are  in 
constant  communication  with  individuals  and  cor- 
porations seeking  locations  here..     Several  of  the 


railroaii  companies  are  planning  a  new  union  de- 
pot, which  will  probably  be  erected  in  the  near 
future.  A  new  grain  elevator  of  enormous  ca- 
pacity has  just  been  erected  by  the  H.  L.  Halliday 
Milling  Co. 

No  article  descriptive  of  Cairo  would  be  com- 
plete without  a  mention  of  the  late  Capt,  \V.  P. 
Halliday.  In  life  be  was  one  of  the  city's  stanch- 
est  friends.  No  labor  in  her  interests  was  too 
arduous  for  him  to  undertake,  no  expense  for  lier 
welfare  or  promotion  too  great  for  him  to  assume. 
Numerous  monuments  to  his  far-seeing  sagacity 
exist  to-day  and  will  exist  for  centuries  to  come. 

In  conclusion,  it  may  be  truthfully  said  that  no 
city  in  the  Mississippi  Valley  has  reaped  greater 
benefits  from  the  levee  system  than  has  Cairo, 
and  there  is  no  city  in  the  West  that  has  more 
brilliant  prospects  for  the  future,  especially  follow- 
ing the  development  of  contiguous  alluvial  districts 
in  Missouri,  Kentucky,  Tennessee  and  Arkansas, 
when  they  have  been  made  safe  by  a  permanent  sys- 
tem of  levees. 
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ALLUVIAL  LANDS  IN  MISSOURI 

Asi^esstfci  valuation  in  the  allii\-ial  and  partly  allu- 
vial coiiiiU(.'S  of  Mis 

Counties                    1.S80  1S90                  1S99 

Cape  Girardeau (4,o34.538  $4A49''7S  15.547,196 

Mississippi 1,395,657  1,106,418  a,770.ia8 

NewMadri.l i.i93.SS4  1.638,067  3,146,160 

Stoddard 1.58". "3  2.316.117  4,311,380 

Peniiscott 8i8,88S  1.040.276  3,150,407 

Butler 889,775  2.198,159  3,403.543 

Bunklio 889,530  2,118,871  3.118.337 

The  aJJiivial  lands  in  Missouri  lie  in  the  counties 

Cape  Girardeau.  ScotI,  Stoddard,  Butler,  Dunk- 
lin, Mississippi,  New  Madrid  and  Peniiscott.  The 
first  three  are  only  partially  alluvial;  Dunklin.  Mis- 
sissippi, New  Madrid  and  Pemiscott  wholly  so. 

Accnnlin_5  fa  the  measurements  of  the  Missis- 
sippi River  Commission,  there  are  in  this  state  2.S74 
sr|uare  miles,  or  l,S30.3fiO  acres,  of  overflow  lands. 

The  alluvial  lands  in  this  State  are  divided  into 
two  basins  by  the  high  lands,  but  of  initial  alluvial 
fnrniation  at  New^  Madrid,  that  above  New  Madrid 
forming;  a  separate  basin  from  that  below.  The 
cr  forms  a  part  of  the  St.  Francis  basin,  which 
lies  in  Missouri  and  .Arkansas. 

There  are  three  coimties  which  are  regarded  as 
foniiing  this  basin — New  Madrid.  Pemiscott  and 
Dunklin.  Much  of  the  alluvial  lands  in  this 
State  is  above  overflow,  forming  ridg*:?  and  liij^h 
lands  that  lie  between  the  sections  which  are  over- 
swept.  Besides,  the  floods  in  that  section  of  the 
alluvial  valley  recede,  usually,  before  crop  season 
begins,  and  thus  those  who  dwell  on  ridges  are 
enabled  to  make  crop  on  lands   which    otherwise 
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would  remain  idle.  But  even  with  these  advan- 
tages it  was  necessary  for  improved  levee  condi- 
tions to  begin  this  active  development.  Now,  the 
county  of  Pemiscott  may  be  cited  as  an  example  of 
this  statement.  In  1S80  its  population  was  4,299. 
In  1890  it  was  5,975.  In  1900  it  is  12,111,  thus 
showing  an  increase  in  size  to  three  times  that  of 
twenty  years  ago,  and  more  than  double  that  of 
ten  years  ago. 

Since  1880  an  equally  wonderful  showing  is 
made  in  the  assessed  valuation  shown  by  these 
strictly  alluvial  counties.  Take  first  Cape  Girardeau 
county.  This  county  had  in  1880  an  assessed  val- 
uation of  $4,034,538.  Last  year  this  valuation  had 
increased  to  $5,547,196.  This  was  not  more  than 
a  normal  increase  for  the  state  of  Missouri;  neither 
is  Cape  Girardeau  very  much  alluvial — some  in  the 
extreme  southern  portion;  and  its  development 
was  not  retarded  by  floods  prior  to  the  present 
time.  Mississippi  county  in  1880  showed  an  as- 
sessed valuation  of  $1,295,657.  In  1899  a  total 
assessment  of  $2,270,128  shows  that  it  has  doubled 
these  figures.  This  county  is  nearly  all  alluvial. 
New  Madrid  county,  which  is  all  alluvial,  but  which 
has  been  retarded  in  growth  by  the  absence  of  a 
complete  levee  system,  still  shows  an  increase  from 
$1,193,854  in  1880  to  $2,246,160  in  1899,  or  nearly 
double.  Over  two-thir<ls  of  this  has  accumulated 
within  the  last  nine  years.  Stoddard  county  shows  a 
remarkable  increase — from  $1,581,113  in  1880  to 
$4,222,280  in  1899. 

As  is  seen  by  the  summary  given  above,  the  in- 
crease in  the  strictly  alluvial  counties  has  been 
almost  entirely  within  the  last  nine  years,  or  since 
the  levee  system  became  more  secure. 

Pemiscott  county,  which  in  1880  had  an  assessed 
valuation  of  $818,888,  showed  a  growth  up  to  1890 
of  about  $200,000  in  assessed  valuation,  but  in 
1899,  nine  years  later,  it  had  more  than  doubled 
the  assessed  valuation  of  1890;  that  is,  it  had  in- 
creased its  valuation  in  the  last  nine  vears  five 
times  as  much  as  it  did  in  the  first  ten  years  pre- 
ceding. This  is  one  of  the  best  exemplifications  of 
the  benefit  of  a  levee  system  to  the  growth  of  the 
country.  Butler  county  has  figures  exceeding 
these,  where,  from  $889,775  on  the  rolls  in  1880,  it 
has  increased  to  $3,403,543.  Dunklin  county  nearly 
parallels  it  in  the  rapidity  of  its  growth. 

In  addition  to  the  growth  caused  by  natural 
development  following  improved  levee  conditions, 


the  railroads  have  done  much  to  hasten  develop- 
ment. The  magnificent  timber  interests  of  this 
section  have  drawn  railroads  hither  until  there  are 
several  new  lines  built  through  Pemiscott,  New 
Madrid,  Dunklin  and  Stoddard.  These  roads  are  the 
Houck  system  of  roads,  the  Paragould  &  Eastern 
Railroad,  the  St.  Louis,  Memphis  &  Caruthersville, 
the  main  lines  and  branches  of  the  St.  Louisj  Iron 
Mountain  &  Southern,  and  the  St.  Louis  South- 
western roads. 

In  this  section  of  the  Mississippi  River  alluvial 
districts,  and  in  the  northern  tier  of  the  Arkansas 
counties,  which  lie  back  from  the  river,  is  found 
beautifully  kept  farms,  on  which  are  raised  small 
grain  and  hay  very  similar  to  those  of  most  of  the 
northern  prairie  states,  as  illustrations  accompany- 
ing this  article  show. 

While  the  assessed  valuation  and  population 
have  both  increased  very  rapidly  in  the  last  twenty 
years,  it  will  be  noted,  as  remarked  above,  and  as 
is  shown  by  the  comparison  of  the  increases  be- 
tween the  two  decades,  this  increase  has  Heen 
much  more  rapid  of  late  years.  No  doubt,  with 
perfect  immunity  from  water,  these  counties  will 
over  double,  and  many  of  them  will  probably  quad- 
ruple, their  present  assessed  valuation  and  popula- 
tion in  the  next  decade. 

Caruthersville,  in  Pemiscott  county,  is  one  of  the 
most  remarkable  examples  of  the  improvement  in 
growth  and  faciUties  in  this  section.  A  few  years 
ago  it  was  simply  an  isolated  town  on  the  Missis- 
sippi River,  without  any  especial  claims  to  notice. 
Now  it  has  stave  factories  and  heading  factories, 
sawmills,  one  of  which  has  a  capacity  of  one  hun- 
dred thousand  feet  a  day;  ice  plant  of  ten  tons' 
capacity;  a  school  building,  heated  by  steam,  cost- 
ing $13,000;  a  very  fine  courthouse,  and  a  two- 
story  brick  jail,  costing  $8,000.  It  has  two  banks — 
the  Bank  of  Caruthersville,  with  a  capital  of  $30,- 
000,  and  the  Pemiscott  County  Bank,  with  a  capital 
of  $25,000.  It  has  two  railroads — the  St.  Louis, 
Caruthersville  &  Memphis,  and  the  St.  Louis,  Ken- 
nett  &  Southern — and  others  are  reaching  out  in 
that  direction.  It  has  two  newspapers — the  Daily 
Press  and  the  Democrat,  which  is  printed  twice  a 
week.  It  has  the  largest  wholesale  hardware  store 
between  Memphis  and  St.  Louis  on  the  west  side 
of  the  river.  Its  present  population  is  2,315.  Sit- 
uated in  the  midst  of  a  rapidly  growing  county, 
advancing  both  in  wealth  and  population,  and  con- 
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nected  by  these  railroads  with  rich  counties  in  the 
rear,  and  equally  rich  counties  on  the  south,  in 
Arkansas,  it  has  every  prospect  of  showing  a  more 
rapid  increase  in  the  next  census. 

New  Madrid,  in  New  Madrid,  is  a  very  old  town, 
as  it  was  laid  out  by  Pierre  Foucher  in  1789.  It 
occupied  an  irregular  piece  of  ground  lying  be- 
tween Bayou  St.  John  and  Bayou  Desroches,  and 
fronted  the  river  on  the  southeast.  Since  the  settle- 
ment of  the  town  the  Mississippi  has  made  an  annual 
encroachment  upon  it  until  now  the  original  site 
lies  about  a  mile  from  the  bank  on  the  Kentuckv 
side.  Addition  upon  addition  has  been  made,  only 
to  be  swallowed  up;  all  the  old  landmarks  have  one 
by  one  succumbed  to  the  devouring  current,  and 
New  Madrid  of  to-day  has  nothing  about  it  which 
suggests  its  origin.  In  November,  1808,  New 
Madrid  was  incorporated.  It  did  not,  however, 
improve  much  until  after  the  year  1822.  when  the 
seat  of  justice  was  pennanently  located  here.  Its 
first  newspaper  was  printed  in  1846.  There  are  now 
two  newspapers  in  the  city — the  Record  and  the 
Southeast  Missourian.  It  has  now-  several  fine 
brick  store  buildings,  two  large  school  buildings, 
one  for  the  white  and  one  for  the  colored.  It  has  a 

large  stave  factor>',  cotton  gin works,  and 

electric  light  plant.  Two  railroads  enter  the  city 
— branch  of  the  St.  Louis  Southwestern  (Cotton 
Belt)  and  the  St.  Louis  &  Memphis  Railroad.  A 
third  is  projected  that  will  be  built  early  in  the 
spring.     The   present   population  is  about   2,000. 


New  Madrid  is  supported  by  a  very  rich  surround- 
ing country,  and  its  industries  and  trade  are  built 
on  substantial  lines,  and  will  no  doubt  show  rapid 
increase  in  the  next  few  years. 

Other  places  in  this  rich  alluvial  belt  which  show 
rapid  increases  in  size  and  industrial  activity  are 
Charleston,  the  county  seat  of  Mississippi  county; 
Hayti;  Kennett,  the  county  seat  of  Dunklin 
county,  which  is  quite  a  new  place,  but  a  very  pros- 
perous one;  Poplar  Bluff,  on  the  St.  Louis,  Iron 
Mountain  &  Southern,  the  county  seat  of  Butler^ 
which  has  4,321;  Cardwell,  on  the.  St.  Francis 
River,  and  on  the  Paragould,  Southeastern  Rail- 
road; Charleston,  the  county  seat,  which  is  situ- 
ated on  both  the  St.  Louis  Southwestern  and  the 
St.  Louis.  Iron  Mountain  &  Southern  Railroads; 
Minley,  in  Scott  county,  at  the  junction  of  three 
railroads;  Moorehouse,  on  the  borders  of  New 
Madrid  and  Stoddard  counties;  Portage ville,  in 
Pemiscott  county.  In  fact,  growing  villages  and 
towns  have  sprung  up  all  through  the  alluvial  sec- 
tions of  the  state  along  lines  of  railroads  which 
have  been  built  through  these  sections.  Maps  are 
given  in  this  connection  which  show  the  location 
of  these  cities  and  towns  and  also  the  location  of 
the  different  lines  of  railroads.  Figures  accom- 
panying each  map  show  the  population  of  these 
counties  in  1880,  1890,  and  1900,  demonstrating  a 
wonderful  improvement  in  the  last  twenty  years, 
as  increase  in  population  is  a  sure  sign  of  commer- 
cial or  industrial  activitv,  or  both. 
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CAPE   GIRARDEAU,  MO. 

Taxable  area 361.364 

Aisessed  valuation,  1899 15,547,196 

"  "  1B90 4,449,178 

'S80 4.034.533 

Increase  in  19  years i,S'^.658 

Population,  see  page  351 


SCOTT   COUNTY,  MO. 

Taxable  area ^60,365 

Population,  see  page  351 


ALEXANDER  COUNTY,  ILLS. 

Population,  aee  page  351 
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NEW  MADRID  COUNTY,  MO. 

Population,  1900 11,980 

Auessed  Valuation,  1899 |3, 346, 160 

"  "  1890 1,638,067 

1880 1,193.8s* 

Increaae  ia  19  years 1,051,306 

Taxable  Area(acrea) 350,489 


MISSISSIPPI  COUNTY,  MO. 

Population,  1900 ii>837 

Assesaed    Valnation,    1899 f3>77o,  I'S 

"  "  1890 3,106,418 

"  1880 1,195,657 

Increaae  in  19  years 1,474,468 

Taxable  Area  (acrea) '47,852 


Population  1880, 1890,  Me  page  351. 
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THE  GOLDEN   GRAIN   AS   GROWN   ON   T;JE   RICH   ALLUVIUM   OF  SOUTHEAST  MISSOURI 
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COURT  HOUSE  AT  KENNETT,  DUNKLIN  COUNTY,  MISSOURI. 


SHIPPING  COTTON— SCENE  IN  THE  ST.  FRANCIS  BASIN 
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HARVEST  TtME   IN   SOUTHEAST   MISSOURI- 


*   DtXTER,   STODDARD   COUNTY 
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THE  BUILDING-UP  OF  SOUTHEAST  MISSOURI 
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RAtLROAD  YARDS  AT  KENNETT,  MISSOURI 


SQUARE  AT  KENNETT,  M[SSOUB[,  1891 


SCENES  IN  THE  BUILDING-UP  OF  SOUTHEAST  MISSOURI 
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BUILDING  A  NEW   RAILROAD  IN  THE  ST.   FRANCIS  BASIN 


PILING  TRAIN   IN  THE  ST.  FRANCIS  BASIN 
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REAPING   THE   RESULTS— SCENtS   IN   THE    RICH    BOTTOMS   OF   SOUTHEAST   MISSOURI 


Riparian  Lands  of  the  Mississippi  River  : 


DUNKLIN    COUNTY,  MO. 

247,218 

..-.*  889,530 

'•       1890 3,118,871 

'899 3."8,a37 

[9  years 1,338,707 


PEMISCOT  COUNTY,  MO. 

Taxable  area,  acres 3SO>489 

Asaesaed  valuation,  iSSo $   818,888 

1890 a.a98,l» 

1899 3.ii8,as7 

Increase  in  19  yetaa ^I'Ktlt^ 
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*  RESIDENCE  STREET  AT  KENNETT,  MISSOURI 


BLIC  SQUABE,   KENNETT,  MISSOURI,    18! 


HtHSVILLr.  MO. 


T.  C.  MONCUftE 
Slite  Auditor  ol  Arkin 


THOS.   E.   LtTTLE 


ST.   FRANCIS    COUNTY 

Toliil  area 648  square  miles  (  V  alluvia!  1 

Total  assesaeil  value,  1.S90 (», 540,19: 

1K99 i.6<s,586 

LEE   COUNTY 

Total  area   .600  square  miles  I  Ji  alluviall 

Total  Hsaesseti  value,  1S90 ti.4'3.535 

3.538.545 

CROSS   COUNTY 

Total  area 600  square  miles  ( Ji  alluvial] 

total  Hssessed  value,  1890 {1,930,151 

i>*99  3.330.3S0 

CRAIGHEAD   COUNTY 

Tcilal  area 700  square  miles  \  -'i  alluvia!  1 

value,  1890 <3.09".76S 

1S99  4.179.010 

POINSETT  COUNTY 

- 684  square  miles  ( ^,'  alluvia!) 

Total  assessed  value,  1890 f  1,686.731 

'^99 1 .990.3S7 

MISSISSIPPI    COUNTY 

Total  area   Boo  square  miles  I  all  alluvial) 

Total  assessed  value,  1890 |l ,861, 167 

"  ■"  "       i8yg 1,131,170 

CRITTENDEN    COUNTY 

Total  area 600  square  miles  (all  allavial) 

Total  assessed  value,  1S90 }i,  115,079 

a,8".9S3 
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CRAIGHEAD 


CLAY  AND  GREENE  COUNTIES, 
ARKANSAS 


For  Population,  see  page  35*, 
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ALLUVIAL  LANDS  IN  ARKANSAS 

According  to  the  surveys  of  the  Mississippi 
River  Commission,  as  shown  in  tlie  large  map 
which  accompanies  this  publication,  the  entire 
number  of  square  miles  of  Mississippi  River  al- 
luvium, or  rather  of  the  overflow  lands  of  the  Mis- 
sissippi River,  is  4,625  square  miles,  or  a  total  of 
2,960,000  acres.  In  addition  to  these  lands  there  is 
alluvial  soil  of  the  Arkansas  River,  and  White 
River,  which  is  not  counted  in  this  total.  It  is 
quite  safe  to  say  that  the  entire  alluvial  districts  of 
the  state  of  Arkansas  would  approximate  6,000 
square  miles. 

In  the  northern  part  of  the  state,  and  in  the  out- 
lying sections  back  from  the  rivers,  there  is  culti- 
vated considerable  grain,  and  raising  of  cattle  is 
largely  the  occupation  of  the  people. 

The  great  staple  crops  of  these  alluvial  sections 
are  corn  and  cotton,  and  even  the  former  is  not 
raised  in  sufficient  quantities  for  home  consump- 
tion. It  may  be  an  error  of  judgment  and  develop- 
ing a  lack  of  conservative  farming  practice,  but  it 
nevertheless  is  a  fact  that  the  people  of  the  alluvial 
sections  of  the  Mississippi  River  depend  on  cotton 
— buy  their  meat,  their  meal,  and  much  of  their 
corn,  which  is  unusual  in  a  farming  community.' 

The  present  condition  of  the  great  alluvial  basins 
in  Arkansas  is  shown  by  the  fact  that  the  develop- 
ment in  that  section  is  not  over  twenty  per  cent. 
In  the  northern  and  western  portions  of  the  Missis- 
sippi River  bottom,  in  the  upper  St.  Francis  basin, 
it  w411  probably  exceed  that  amount,  but  lower 
down,  in  the  White  River  basin,  and  in  the  upper 
Tensas,  which  is  just  above  the  Louisiana  line,  this 
estimate  would  be  entirely  too  great.  So  of  these 
2,960,000  acres  there  is  probably  yet  untouched  by 
the  plow  2,500,000  acres,  a  very  large  amount  of 
which  is  heavily  timbered,  and  practically  all  of  it 
is  fertile  and  well-drained. 

Eastern  Arkansas  has,  besides  the  Mississippi 
River,  which  forms  its  boundary  line,  separating 
it  from  Tennessee  and  Mississippi,  the  White,  St. 
Francis,  Black  and  Cache  rivers  draining  the  up- 
per basin,  and  the  lower  White  and  Arkansas 
Rivers  in  the  lower  basin. 

The  railroads  which  traverse  these  alluvial  sec- 
tions are  the  Missouri  Pacific  system,  (St.  Louis, 
Iron  Mountain  &  Southern),  Cotton  Belt;  Ilouck 
system  of  railroads;  St.  Louis,  Caruthersville  & 
Memphis;  Kansas  City,  Ft.  Scott  &  Memphis,  the 
Choctaw,  Oklahoma  &  Gulf,  Arkansas  Midland; 


Mississippi  River;  Hamburg  &  Western;  Deckers- 
ville,  Osceola  &  Northern;  Brinkley  &  Helena; 
and  Batesville  &  Brinkley,  and  a  few  others  which 
touch  the  alluvial  sections  at  different  points.  The 
St.  Louis,  Iron  Mountain  &  Southern  division  of 
the  Missouri  Pacific,  and  the  St.  Louis,  South 
Western  (Cotton  Belt),  have  branch  lines  running 
into  nearlv  all  of  the  different  basins. 

Thus  the  facilities  for  marketing  the  productions 
of  these  basins  are  good,  and  new  railroads  and  new 
branches  of  existing  systems  are  being  built  or  pro- 
jected in  dift'erent  directions,  influenced,  no  doubt, 
by  the  present  fairly  satisfactory  levee  conditions, 
and  the  growing  conviction  that  overflows  will 
soon  be  a  thing  of  the  past. 

The  average  yield  of  cotton  in  these  rich  *'bot- 
toms"  is  fully  1,500  pounds  of  seed  cotton  per  acre. 
Corn  and  oats  produce  in  proportion. 

In  the  lighter  lands  sweet  potatoes,  turnips,  sor- 
ghum, Irish  potatoes,  and  all  kinds  of  garden 
truck  are  successfully  grown,  and  the  careful  farmer 
nearly  always  has  an  abundance  of  these  for  his 
own  use,  and  some  to  market  when  he  goes  to  his 
nearest  town.  This,  of  course,  applies  to  the  smaller 
farmers.  The  larger  plantation  owners  raise  these 
things  only  for  home  use,  and  too  frequently  pay 
so  much  attention  to  King  Cotton  that  these  pro- 
ducts are  overlooked. 

Arkansas  is  a  great  fruit  state,  especially  for 
apples.  These,  however,  are  raised  mostly  in  the 
hill  sections  of  the  northwestern  portion  of  the 
state,  but  the  climate  and  soil  in  the  alluvial  section 
are  eminently  suitable  for  the  successful  raising  of 
all  kinds  of  fruit;  and  not  only  can  they  raise  all 
kinds  of  fruit  but,  owing  to  the  extreme  fertility 
of  these  lands  they  attain  an  unusual  perfection  in 
size  and  flavor. 

The  lands  which  have  been  cultivated  and  be- 
come worn,  or  at  least  as  near  worn  as  the  extra- 
ordinary depth  and  fertility  of  this  soil  will  permit, 
are  sometimes  planted  in  grasses,  and  these  grow 
luxuriantly. 

The  climate  of  this  part  of  Arkansas  is  so  equable 
and  the  density  of  the  cane  brakes  so  great  that 
thousands  of  cattle  roam  the  bottoms  and  thrive  all 
the  winter  long  without  being  fed.  In  fact  there 
are  numerous  instances  where  even  the  finest 
grades  of  short-horn  cattle  have  been  successfully 
wintered  with  the  use  of  only  small  quantities  of 
cotton  seed,  and  at  trifling  expense.    Cattle  raising, 
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MISSISSIPPI    COUNTY 
ARKANSAS 


Area. )ioo  square  inilea  (all  alliiTUl) 

Assessed  valualion,   1S99 iit*^,*!^ 

Assessed  valuation,   1E90 1,863,16} 

ingyearB {1,370*103 

Population,  see  page  351 
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DEPOT  OF  THE  DECKEHVILLE,  OSCEOLA  &  NORTHERN   RAILROAD  AT  LUXORA.  ARKANSAS 


VIEW  OF  PRINCIPAL  BUSINESS  STREET,  LUXORA,  ARKANSAS 
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[EWS  OF  ARKANSAS  CITY,  ARKANSAS 
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6oa  square  miles  (alt  alluvJsl) 

Assessed  valiiatian,   iSgg j;i,8ii,g;3 

Assessed  vnlualion.   1S90 3,115,079 

Increase  in  9  years J695.874 

PopuUtion,  see  page  351 
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SCENES  ON  THE  ST.  FRANCIS 
RIVER  IN  ARKANSAS 


HE  SPORTSMAN'S  PARADISE 


SCENES  ON  THE  ST.  FRANCIS 
RIVER  IN  ARKANSAS 
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ND   BOATMAN   ON   THE;   ST.  KRANi:iS   HlVEk 


TRAiNlNG   RETRIEVERS 
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SCENE   ON   THE   UPPER   ST.  FRANCIS   RIVER   IN   ARKANSAS 


TROLLING  ON   THE   ST.  EHANCIS    f 


-.   UPPfR   ST,  FRANCIS   RIVER   IN   ARKANSAS  NEAR   LONE   GUM   TREE    ISLAND.  ST.  FRANCIS   RIVER 
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SCENES  NEAR  LAKE  CITV.  ARK.  SPEARING   FROGS  AT  NIGHT 

ALONG  THE   ST.  FRANCIS    RIVER   IN   ARKANSAS 
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systematically  and  on  business  lines,  would  prove 
very  profitable  in  this  section. 

The  increase  in  population  for  the  entire  state 
of  Arkansas  is  16.25  per  cent.,  but  the  alluvial 
counties  show  a  larger  per  cent,  of  increase  than 
the  average.  Mississippi  county,  for  instance, 
shows  40.82  per  cent,  increase;  Craighead  county 
62.20  per  cent.,  and  Pulaski  county,  in  which  is 
situated  Little  Rock,  and  which  is  largely  alluvial, 
33.49  per  cent. 

The  population  is  a  home-loving,  church-going, 
school-supporting    people,    and    very    kindly    and  . 
sociable  by  nature. 

There  is  yet  considerable  government  lands  sub- 
ject to  homestead  enti'y;  also,  much  state  land  sub- 
ject to  donation  to  actual  settlers,  and  a  great  deal 
of  railroad  lands,  belonging  principally  to  the  St. 
Louis.  Iron  Mountain  &  Southern  Company, 
which  are  for  sale. 

The  sawmills  have  invaded  these  sections  for  the 
last  dozen  years,  and  have  cut  many  hundreds  of 
millions  feet  of  the  fine  timber  which  grows  in  such 
profusion;  yet  th^ir  work  of  demolition  has  l^een 
almost  imperceptible.  There  are  yet  in  the  bot- 
toms of  Arkansas  between  the  Missouri  and  the 
Louisiana  borders,  millions  of  acres  of  the  finest 
hardwood  timber  land  on  the  face  of  the  globe.  The 
principal  growths  are  the  gum,  cottonwood,  a?h, 
poplar,  white  oak,  walnut,  and  cypress.  The  manu- 
facture of  lumber  consists  in  preparing  it  for  ship- 
ment in  the  half-manufactured  state,  to  other  parts 
of  the  United  States  and  to  Europe.  Barrel  heads, 
staves  and  stav^e  timber  are  sent  in  large  quantities 
across  the  ocean.  Lumber  for  all  commercial  pur- 
poses, some  partially  manufactured  into  box  ma- 
terial, is  shipped  to  nearly  all  parts  of  the  United 
States.  Indeed  the  timber  supply  of  Arkansas  has 
been  so  attractive,  and  so  immense  that  it  is  largely 
responsible  for  the  smaller  systems  of  railways 
which  are  now  reaching  out  through  these  sections, 
and  as  the  sawmills  become  more  and  more  numer- 
ous these  railroads  will  keep  pace,  either  in  new 
roads,  or  in  spurs  and  branches  of  the  existing  sys- 
tems, and  when  this  rich  land  shall  have  been  de- 
nuded of  its  timber,  ithe  fertile  farms  will  thus  have 
ample  railway  facilities  to  ship  their  products  to 
the  markets  of  the  United  States,  as  well  as  the  in- 
couioarable  svstem  of  river  navigation  which  thev 
now  have. 

To  write  up  all  of  these  counties  and  their  mani- 
fold attractions  separately  would  require  very  much 
space,  and  would  really  be  largely  a  repetition. 


At  the  head  of  this  article  is  given  the  names  of 
the  alluvial  and  semi-alluvial  counties,  with  their 
population  in  1880,  1890  and  1900.  Maps  accom- 
panying this  review  show  all  of  the  existing  lines  of 
railroad,  together  with  many  projected  branches, 
and  give  statistics  of  population  and  assessed  valu- 
ation. 

The  development  in  the  alluvial  sections  of  Ar- 
kansas has  brought  into  existence  of  recent  years 
several  thriving  tow'ns,  and  has  increased  to  the 
dignity  of  cities  many  more  which  were  but  strag- 
gling villages  or  small  towns  before  the  levee  sys- 
tem begun.  For  instance,  Paragould,  which  was 
not  given  a  separate  mention  in  population  of  IS  SO, 
from  a  town  of  1,000  inhabitants  in  1890  is  now- 
rated  as  one  of  the  most  wideawake,  enterprising 
and  growing  cities  of  northeast  Arkansas.  Jones- 
boro,  which  in  1880  had  a  very  small  population  had, 
in  1890,  increased  to  a  little  city  of  2,065,  and  the 
late  census  gives  it  a  total  of  4,508.  This  shows  an 
increase  to  two  and  a  half  times  its  size  of  ten  years 
ago.  It  has  all  the  characteristics  and  push,  and  the 
full  complement  of  industrial  enterprises  that  are 
usually  found  in  a  growing  city.  Situated  on 
Crowley's  Ridge,  the  alluvial  sections  on  both 
sides,  and  in  the  midst  of  some  of  the  finest  timber 
lands  in  the  Mississippi  valley,  its  prosperity  and 
growth  have  been  natural  and  regular,  and  it  bids 
fair  to  exceed  in  another  decade  the  remarkable 
progress  it  has  made  in  the  last. 

In  Mississippi  county  we  see  on  the  banks  of  a 
river  a  very  great  improvement  in  the  county  seat, 
Osceola,  and  a  new  town  with  nearly  1,000  inhabi- 
tants, Luxora,  a  few  miles  north  of  Osceola,  which 
does  not  api)car  in  the  census  of  1890.  It  has  in  the 
past  five  or  six  years  sprung  into  existence,  and 
become  a  thriving  and  growing  tow-n. 

Wynne,  in  Cross  county,  with  its  sawmills  and 
other  industrial  enterprises,  has  grown  up  as  if  by 


magic. 


Forrest  City,  Marianna,  the  latter  on  the  Helena 
branch  of  the  Missouri  Pacific,  the  former  also  on 
this  branch,  and  on  the  ChoctaW',  Oklahoma  &  Gulf 
railway,  are  rapidly  grow'ing  towms.  Marianna  holds 
the  record  for  the  shipment  of  lumber  and  timber. 
It  is  near  the  St.  Francis  River,  and  sawmills  are 
cutting  away  the  fine  virgin  timber,  and  shipping  it 
to  all  parts  of  the  United  States,  and  across  the 
ocean. 

Other  toW'Us  bordering  the  alluvial  sections 
which    are    partaking    of    the    impetus  following 


Past— Present— Prospective 
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COUNTY  COURT  HOUSE  BUILDING,   NEWPORT,  ARK. 
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THE   FERRY  ACROSS  WHITE  RIVER.   NEWPORT,  ARK. 


WHITE   RIVER.  NEWPORT.  I 
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the  introduction  of  sawmills  and  the  opening 
up  of  the  rich  lands  are  Marktree.  Deckersville, 
Arkansas  City,  Lake  City,  Monette,  Leacliville, 
Biytheville,  Tyranza,  Harrisluirg.  Vanndale,  Net- 
tleton,  Lake  Village,  Marion,  and  others  specially 
shown  on  the  ontline  maps  of  the  Arkansas  and 
White  River  vallevs. 


In  the  latter  pages  ot  this  book  will  be  found  a 
list  of  real  estate  agents  and  others,  who  will  take 
pleasure  in  answering  any  inquiry  regarding  these 
favored  and  fertile  sections,  and  the  State  Bureau 
of  Immigration  and  Agriculture  at  Little  Rock  will 
be  glad  to  furnish  full  information  to  all  who  desire 
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THE  VALLEY  OF  THE  ARKANSAS  RIVER 

(Shovlni  Nonh  id  Linli  Rock.) 
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JEFFERSON  AND  PULASKI  COUNTIES, 
ARKANSAS 


For  Population,  see  page  351. 
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COTTON  PLANTATION   IN  THE  ARKANSAS  RIVER  VALLEY 


A  HAPPY  LITTLE  ARKANSAS  NICaEn." 

SCENES  IN  THE  ARKANSAS  RIVER  VALLEY 
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W.    B.   ALEXANDER  GEORGE  H.   BRO\('N 


FBED  FOX  E.  D.  RUSSELL 

Preiideni  Pine  Bluff  Commcnlil  Leiiuc.  Secrcliry  Pint  Bluff  Coramirclil  L«B 
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PINE   BLUFF,  ARKANSAS 


Pine  Bluff  is  tlie  capital  of  Jefferson,  the  banner 
cotton-producing  county  of  the  world,  as  attested 
by  the  World's  Fair  first  i)reniiunis  and  awards  for 
long  and  short  staple  cotton.  The  city  is  located 
on  the  south  bank  of  the  Arkansas  River,  at  the 
head  of  low-water  navigation.  A  line  of  steamers 
ply  between  Pine  lUufl"  and  ^^lemphis,  giving 
healthful  competition. 

Four  railroads  enter  P*ine  Bluff,  namely:  The 
Missouri  Pacific,  the  St.  Louis-Southwestern,  the 
Pine  Bluff-Arkansas  River,  and  the  Pine  Bluff*  <X: 
Western.  The  two  former  are  trunk  lines,  which, 
through  their  connections,  give  easy  access  to  all 
parts  of  the  United  States.  The  two  latter  are 
short  lines,  extending  through  the  great  agricul- 
tural and  timber  sections  of  the  county.  All  have 
unexcelled  depot  and  terminal  facilities  within  the 
corporate  limits  of  the  city. 

The  main  shops  of  the  St.  Louis  Southwestern 
Railway  Co.,  the  largest  industrial  plant  in  the 
South,  are  located  at  Pine  Bluff.  Among  the  other 
industries  may  be  mentioned  four  large  saw  and 
planing  mills,  with  combined  daily  capacity  of 
700,000  feet  of  lumber,  two  extensive  cotton-oil 
mills,  two  modern  cotton  compresses,  large  foundry 
and  machine  shops,  a  splendid  system  of  water 
works,  gas  and  electric-lighting  plants,  the  largest 
ice  factory  and  cold  storage  plant  south  of  St. 
Louis,  two  stave  mills,  and  many  other  manufac- 
tories, too  numerous  for  special  mention  here. 

The  citizens  of  Pine  Bluff  enjov  the  inestimable 
benefits  of  a  splendid  system  of  sewerage,  which 
has  done  much  to  reduce  the  already  low  mortality 
rate.  The  health  of  the  city  is  fully  attested  by 
the  fact  that  in  180S,  of  the  2.500  children  en- 
rolled in  the  public  schools,  not  a  single  death  oc- 
curred. 

Pine  Bluff'  has  two  splendid  systems  of  telephone, 
namely:  The  Pine  Bluff  Telephone  Co.,  and  the 
Southwestern  Telegraph  and  Telephone  Co.  The 
former  is  owned  and  operated  by  local  parties,  and, 
in  addition  to  its  city  exchange,  operates  a  long- 
ilistance  line,  reaching  many  points  in  Jeft'erson 
and  adjoining  counties.  The  latter,  in  addition  to 
its  local  exchange,  extends  its  lines  to  more  than 


fifty  towns  and  cities  within  the  State,  and  affords 
direct  communication  with  St.  Louis,  Alemphis, 
Chicago  and  New  York. 

The  Postal  Telegraph-Cable  Co..  and  the  West- 
ern Union  Telegraph  Co.  serve  this  point,  which  is 
a  guaranty  that  the  facilities  for  telegraphing  are 
unsurpassed  by  those  of  any  city  in  the  world. 

Pine  Bluff  has  four  solid  and  conservative  banks 
to  assist  her  business  men,  when  necessary,  in  the 
conduct  of  their  large  industrial  and  commercial 
undertakings.  The  aggregate  capital  stock  of  the 
four  amounts  to  $400,000,  with  deposits,  as  shown 
by  their  last  quarterly  statements,  approximating 
$1,750,000. 

The  jobbing  trade  of  Pine  Bluff  has  kept  pace 
with  her  increasing  importance  in  other  respects. 
The  competition  among  the  wholesale  merchants  is 
lively  and  capital  ample,  which  attracts  to  this  mar- 
ket many  of  the  largest  buyers  in  south  Arkansas 
and  north  Louisiana. 

The  annual  cotton  receipts  amount  to  100,000 
l)ales,  and  the  city  has  the  largest  incoming  and 
outgoing  tonnage  of  any  city  in  the  State.  The 
wholesale  mercantile  houses  do  an  annual  business 

of  $ir>,ooo.ooo. 

If  the  saying  that  the  retail  trade  of  a  city  or  town 
is  the  pulse  to  its  commercial  character  be  true, 
then  Pine  Bluff  holds  first  place  among  the  cities 
of  the  South. 

The  citizens  engaged  in  the  retail  trade  are 
among  the  most  intelligent  and  progressive,  and 
the  benefits  they  enjoy  by  reason  of  the  large  pay- 
rolls of  the  various  manufacturing  plants,  make 
them  ever  ready  to  encourage  and  give  substantial 
assistance  to  prospective  investors  in  any  indus- 
trial line. 

Under  the  able  direction  of  Mayor  Alexander, 
assisted  by  the  Citv  Council  and  a  Board  of  Public 
Aff'airs,  composed  of  some  of  the  most  successful 
business  men  of  the  city,  a  comprehensive  and  in- 
telligent system  of  public  improvements  has  been 
inaugurated,  and  the  city's  debt  reduced  to  prac- 
tically nothing. 

The  City  Fire  Department,  under  experienced 
and  intelligent  management,  has  done  much  for 
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the  preservation  of  property  and  the  reduction  of 
insurance  rates  in  recent  vears. 

ml 

There  are  four  prosperous  and  ably  edited  news- 
papers in  Pine  Bluff,  which  labor  for  the  advance- 
ment of  every  enterprise  and  interest  touching*  the 
general  progress  and  prosperity  of  the  city  and 
State. 

The  hotel  accommodations  of  Pine  Bluff  are 
ample  and  first-class. 

The  rate  of  taxation  for  State,  county  and  mu- 
nicipal purposes  is  twenty-two  and  one-half  mills 
on  the  dollar. 

Pine  Bluff  is  a  city  of  churches,  as  well  as 
schools  and  commerce,  and  her  citizens  are  noted 
for  the  pride  they  take  in  their  religious,  as  well  as 
their  educavional  and  commercial  institutions.  Al- 
most all  denominations  are  represented  within  her 
corporate  limits,  and  many  of  them  have  magnifi- 
cent and  statelv  church  edifices. 

No  city  in  the  United  States  has  better  public  or 
private  schools  than  Pine  Bluff.  Of  the  Public 
School  buildings,  eight  in  number,  seven  are  sub- 
stantially built  of  brick  and  stone. 

Annunciation  Academv,  which  is  a  Catholic 
school,  under  the  management  of  the  Sisters  of 
Chanty,  is  first-class  in  every  respect.  The  Col- 
ored Industrial  Institute,  under  Catholic  auspices, 
and  the  Richard  Allen  Institute,  under  Presby- 
terian auspices,  are  doing  much  to  educate,  en- 
lighten and  elevate  the  colored  youth  of  Jefferson 
and  surrounding  counties.  The  Branch  Normal 
College,  the  negro  department  of  the  University  of 
Arkansas,  was  established  at  Pine  Bluff  in  1SS3  by 
act  of  the  Legislature,  and  is  the  leading  colored 
educational  institution  of  the  State. 

While  the  federal  census  for  1900  gives  the  city 
only  11,496  inhabitants,  it  is  conservatively  esti- 
mated that  at  least  1,000  persons  living  within  the 
corporate  limits  of  the  city  were  overlooked  by  the 
enumerators.  This  is  due  largely  to  the  fact  that 
at  the  time  the  enumerators  were  compiling  their 
reports,  many  of  the  people  were  out  of  the  city  on 
summer  vacation.  Besides  this,  the  suburbs  of 
Mechanicsville,    Greenville,    Battleville,    Hoboken 


and  Lakeside,  have  an  aggregate  population  of 
7,000,  and  contribute  to  the  commercial  and  indus- 
trial importance  of  the  city  proper.  This  is  an  in- 
crease of  about  8,000  souls  in  the  past  decade. 

The  Pine  Bluff  State  Fair  Association  holds  at 
Pine  Bluff  in  October  of  each  year,  and  is  largely 
attended  bv  citizens  from  other  sections  of  the 
State.  The  exhibits  at  these  annual  meetings  bear 
unimpeachable  evidence  of  the  great  natural  re- 
sources of  this  section. 

Among  the  improvements  contemplated  in  the 
near  future  are:  An. electric  street  railway,  opera 
house,  cotton  factory,  furniture  factory  and  pulp 
and  paper  mill. 

The  citizens  of  Pine  Bluff  are  ever  ready  to  en- 
courage any  enterprise  in  the  way  of  manufacturing 
industries  or  public  improvements  calculated  to  re- 
dound to  the  ultimate  benefit  of  their  city  and 
county.  The  Commercial  League  of  Pine  BluflF, 
of  which  Mr.  Fred  Fox  is  the  President,  and  Mr. 
E.  D.  Russell  is  the  Secretary,  and  having  for  its 
object  the  advancement  of  the  commercial  and 
industrial  interests  of  the  city  and  county,  the  in- 
culcation of  just  and  equitable  principles  of  trade 
and  the  establishment  and  maintenance  of  uniform- 
ity in  the  commercial  usages  of  the  city,  earnestly 
desires  the  consideration  of  the  home-seeker,  de- 
v^eloper  and  capitalist,  knowing  that  the  city  and 
county  present  unexcelled  opportunities  for  acquir- 
ing desirable  homes  and  the  profitable  employ- 
ment of  energy,  capital  and  enterprise.  The  arms 
of  the  officers  and  members  of  the  Commercial 
League,  as  well  as  those  of  every  other  citizen  of 
Pine  Bluff  and  Jeff'erson  County,  are  ever  wide 
open  for  the  reception  of  desirable  immigration, 
and  such  as  come  among  them  to  live  or  invest 
their  capital  to  profitably  develop  the  unsurpassed 
resources  of  the  city  or  county  will  receive  a  most 
cordial  welcome.  The  civilization  is  refined  and 
property  secure — so  much  so  as  in  any  State  in  the 
Union. 

Persons  desiring  special  information  relative  to 
Pine  Bluff  or  Jefferson  County,  should  address  the 
Secretary  of  the  Commercial  League,  Pine  Bluff, 
Arkansas. 


STREET  SCENES  AND  GENERAL  VIEWS  OF  PINE  BLUFF,  ARKANSAS 


Riparian  Lands  of  the  Mississippi  River  : 


LITTLE   ROCK,  ARK. 


Little  Rock  i^  situated  near  the  center  of  tlie 
State  of  Arkansas  and  is  287  feet  above  tide-water. 
Ten  years  ago  it  had  a  population  of  25,87-1:.  The 
■recently  annoiniced  report  of  the  censns  bureau 
gives  it  3S,30",  a  gain  of  4^^.<)r)  per  cent  for  the 
decade.  This  does  not  incUide  the  population  of 
that  part  of  the  city  on  the  north  side  of  the  river 
known  as  Baring  Cross,  which  has  a  distinct  niinii- 
cipal  government. 

The  bank  clearings  and  the  cotton  receipts  are 
well  in  line  with  the  increase  in  po]>u!ation,  both 
rtnuiing  about  fifty  per  cent.  In  real-estate  the  ag- 
gregate business  is  about  $l.'iO,(UI()  a  month.  Dur- 
ing the  last  eighteen  months,  a..'cording  to  report 
of  the  R.  G.  Dun  Mercantile  .\gency,  the  increase 


leans,  and  the  St.  Louis  Southwestern.  The  aggre- 
gate freight  traffic  for  the  year  ending  August  31, 
1SK)0,  was  67.320  car  loads,  exceeding  the  traffic  of 
the  year  before  by  6,137. 

The  area  of  the  city  is  11.45  sc[nare  miles,  with 
22.")  miles  open  streets,  of  which  5.'  miles  are  im- 
proved. The  streets  around  12  city  blocks  arc 
paved  with  granite:  around  3.")  with  brick;  around 
.")!)  with  Telford  macailam,  and  around  612  with 
gravel.  The  sewer  system  of  the  city  has  a  total 
length  of  22  miles. 

The  -Xrkansas  River  is  spanned  by  four  magnifi- 
cent bridges  at  this  point,  three  of  which  are  owned 
by  the  railroads,  ami  one  jointly  by  the  city  and 
countv.     'I'he  last-named   has  been   recent'y  built 


of  the  number  of  new  connnercial  enterprises  lias 
averaged  one  for  each  day,  including  Sundays  and 
■holidays. 

The  enrollment  at  the  public  school  at  this  time 
is  3,269  whites,  2,028  colored,  a  gain  from  last  year 
of  211  whites  and  30  colored.  The  total  church 
membership  is  11,300. 

During  the  past  two  years  the  trans]>ortation  fa- 
cilities of  the  city  have  been  increased  by  the  ex- 
tension of  the  Choctaw.  C)klah<tnia  &  Gulf  Railway 
and  the  building  of  the  Little  Rock  and  Hot 
Springs  Western  Railway,  affording  a  total  of  eiijht 
railroa.l  outlets.  The  Arkansas  River  is  na\iiiab!f 
to  thi-  point  nearly  the  year  around. 

The  railroads  arc  the  St.  Louis.  Iron  Monnlain 
&  Southern,  north,  south  and  cast.  The  Little 
Rock   «:   Ft.   Smith,   the   Pine   Bluff  it   Xew   Or- 


BiRD's-ErE  vri 

at  a  cost  of  $377,2.17.63,  and  saves  to  the  people 
of  the  city  and  county  annually  over  $S0.0O0  in 
tolls.  There  are  now  l.lfil)  business  houses  in 
the  city,  three  compresses,  ten  banks,  one  cotton 
mill,  four  cottonseed  oil  mills,  twenty-seven  news- 
papers an(i  periodicals,  two  telephone  systems,  four 
lighting  companies,  a  paid  fire  <lepartment.  and 
a  com]»reliensive  electric  street-railway  system. 

The  aggregate  number  of  industrial  plants  is  157 
and  the  number  is  steadily  increasing. 

The  bonded  indebtedness  is  only  SllS.OOO.  and 
the  lloating  debt  S3."i,o0tl,  and  the  rate  of  taxation 
is  low.  The  aggregate  commerce  of  the  city  last 
year  was  aUoni  $20,0(10,000,  and  it  is  estimated  by 
con^ervative  business  men  that  the  total  this  year 
will  he  increased  by  at  least  $10,000,000  more. 

Little' Rock  is  not  only  the  chief  city  of  the  State 
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III  size  and  in  commercial  importance,  but  it  is 
also  the  political  and  social  center  and  the  site  of 
all  the  State  institutions  except  the  University.  It 
is  located  in  the  richest  cotton  lands  of  the  State, 
and  at  the  same  time  its  western  suburbs  reach  to 
the  foothills  of  the  Ozark-  Moimtaius.  The  coun- 
try to  tile  west  is  hilly,  mountainous,  heavily 
wooded  and  abounds  in  minerals.  That  to  the  east 
is  level,  alluvial,  without  rock  and  susceptible  of 
a  high  state  of  cultivation.  In  fact,  the  first  rock 
west  of  the  Mississippi  River  is  found  here,  and  it 
was  from  this  rock  that  the  city  was  named  by  the 
French  when  the  settlement  was  known  as  "petite 
Roche."  The  rock  in  question  is  now  used  as  a 
pier  for  one  of  the  railroad  bridges. 

The  entire  Arkansas  \'al!ey  may  well  be  consid- 
ered as  tributary  to  Little  Rock.  The  territory 
tributary  to  the  Arkansas  River  may  be  divided  as 
follows : 

Agriciiilural  lands,  ^.7u.\.<iii2  acres:  timber  and 
mineral  lands.  ii.:J4:i.N;}4  ai'*es. 


The  situation  of  Little  Rock  is  particularly  ad- 
vantageous. To  the  west  of  the  city  are  coal  mines, 
to  the  south  bauxite,  to  the  north  zinc  and  marble 
and  on  all  sides  are  great  fields  of  cotton,  grain, 
and  some  of  the  finest  orchards  in  the  United 
States. 

In  the  undeveloped  alluvial  districts  between  it 
and  the  iiississippi  River,  as  well  as  in  the  moun- 
tainous sections  to  the  north  and  west,  and  in  the 
river  bottoms  along  the  Arkansas  and  White 
Rivers,  are  seemingly  inexhaustible  acres  of  mag- 
niticent  timber  of  all  descriptions.  It  is  hardly 
necessary  to  dilate  further  on  the  business  energy  of 
llie  city,  since  the  fact  stands  out  by  its  increase  in 
population. 

A  city  of  progress,  of  good  morals,  of  schools, 
of  churches,  of  factories,  and  of  general  commercial 
and  industrial  activity,  it  affords  opportunity  alike 
for  the  investor,  the  active  business  man  and  the 
home-seeker.     Little   Rock  is  not    content    with 


LITTLE  ROCK,  ARKANSAS 

When  the  Government  rises  to  the  importance 
of  improving  its  rivers,  t\  is  vast  area  will  make 
wonderful  progress.  In  f,  ct,  even  at  the  present 
time,  no  part  of  the  counti  y  is  growing  more  rap- 
idly than  Little  Rock  and  ?{ljacent  cities  and  coun- 
ties. 


even  a  neariy  .">ll  i>er  cent,  growth  in  a  decade,  for, 
with  a  full  appreciation  of  the  wonderful  surround- 
ings, the  undeveloped  millions  of  timber  and  agri- 
c\dtural  lands,  she  has  placed  her  figures  for  a  full 
IflO  per  cent,  for  the  next  census,  and  is  working 
slca<li!v  for  it. 


VIEWS  OF  LITTLE  ROCK.  ARKANSAS 


VIEWS  OF   LITTLE    ROCK,  ARK. 
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HELENA,  ARKANSAS 


The  city  of  Helena  is  at  the  foot  of  the  protecting 
hills  known  as  Crowley's  Ridge.  It  is  one  of  the 
oldest  towns  in  Arkansas,  and  is  rated  with  the 
most  prosperous  of  the  same  population  in  all  the 
Southwest.  South  of  the  citv  lies  the  alluvial  sec- 
tions  of  Phillips  county,  of  which  it  is  the  county 
seat.  This  county  is  noted  as  being  one  of  the 
most  fertile  in  the  entire  Mississippi  valley,  and 
having  a  very  large  number  of  highly  cultivated 
plantations  lying  in  what  is  known  as  the  Cotton 
Belt  Levee  District.  Helena  has  two  railroads:  a 
branch  of  the  St.  Louis,  Iron  Mountain  &  South- 
ern, known  as  the  Helena  branch,  which  skirts  the 
alluvial  sections  of  the  Mississippi  River  on  the 
north,  running  along  what  is  known  as  Crowley's 
Ridge,  and  through  a  country  heavily  tinil)ered, 
and  of  exceptional  fertility.  The  Arkansas  Midland 
connects  it  with  the  interior  sections  of  the  state 
which  lie  west  of  it.  It  is  a  cotton  market  of  large 
and  growing  importance.  As  an  evidence  of  its 
growth  in  this  direction  may  be  cited  the  following 
figures:  During  the  season  of  1S02-0r>  its  rccv^ipts 
were  32,330  bales.  In  1897-08  it  had  grown  to 
86,225  bales.  The  Helena  Improvement  Disti  ict  is 
a  levee  board  which  has  charge  of  the  protection 
of  the  city  of  Helena  from  the  high  water  ')f  the 
Mississippi  River.  The  city  is  now^  surrounded  by 
a  splendid  system  of  levees,  built  several  feet  a])Ove 
the  high-w^ater  mark  of  1807,  which  renders  it  abso- 
lutely safe  from  dangers  in  that  direction.  This 
protection  is  already  having  gratifying  results  in 
adding  many  fine  brick  business  houses  to  the  city, 
the  improvement  in  that  direction  during  the  last 


few  years  having  been  very  great.    There  are  two 
line  compresses  in  the  city  to  handle  the  large  re- 
ceipts of  the  fleecy  staple.     It  has  four  oil  mills — 
the  Citv  Oil  Works,  the  Farmers'  Oil  Works,  the 
Arkansas  Mill  and  the  New  South — all  of  w^hich 
are  in  a  prosperous  condition,  and  most  of  the  capi- 
tal  stock  is  held   bv  citizens  of  Helena.     There 
are  also  several  large  wood-working  plants  of  vari- 
ous kinds,  such  as  lumber  mills,  stave  factories,  a 
box  factory,  and  other  manufactures  of  lumber  in 
various  forms.     One  of  the  most  important  indus- 
tries is  the  Straub   Pressed   Brick  Works,  which 
ships  its  product  to  various  sections  of  the  countrj'. 
Commercially  speaking,  it  has  a  full  complement  of 
wholesale  and  retail  houses,  and  does  a  large  busi- 
ness of  both  kinds.     It  has  three  banks — the  First 
National,  the  Bank  of  Helena,  and  the  People's 
Savings   Bank  and  Trust  Company — which  have 
ample  capital  to  handle  the  large  commercial  and 
manufacturing  business  of  the  city.     In  churches 
and  educational  institutions  it  is  fully  abreast  with 
places  of  its  size,  and  a  handsome  United  States 
buildino-  has  been  erected  here  for  some  years.    An 
ami)le  water  supply  for  the  city  is  afforded  by  a 
splendid  system  of  water-works.    The  city  also  has 
a  fine  electric  light  and  power  plant.    A  move  has 
been  made  recently  in  the  direction  of  establish- 
ment of  a  comprehensive  sewerage  system.    This  is 
in  the  course  of  construction,  and  with  the  comple- 
tion of  this  important  improvement  Helena  will 
rank  in  its  various  facilities  as  a  city  of  modern  con- 
veniences and  conditions. 


HELENA,  ARKANSAS 
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SOME   OF  THE   PRETTY    RESIDENCES   OF   HELENA,   ARK. 


THE   SPORTSMAN'S   PARADISE— ARKANSAS   SCENES 


(H.ion  routity Ji,8i9,s«o        >J.9oS.9''5         f4.659.9SS 

Area,  3J9,439  acres,  40  per  cent  alluvia]. 

I.vike  County 580.695  8.59, 113  979.'t*7 

Area,  JcS.jsoa. 

Dyer  County i.9l7,4i3  i,oi.<j.i}i  J,S45.4'5 

Area,  3  13,779  acres,  nearly  ■<  alluvial, 

Lauderdale  County i,4;5,lo7  1,460,851  1  934,450 

Area,  a7g,S6i  acres,  about  JO  per  cen'  alluvial. 

Tipton  County 1,990,311  »,04l.s65  '.T49.J9f> 

bout  '  I  alluvial. 


illii\i;il  lands  in  i)iis  Stale  He  in  tine  cotiiitics 
..I"  ( Ihuin,  Lake.  Dyer.  Laudeniale  and  Tipton.  Of 
ilR->f  mentioned.  Lake  county  is  entirely  alluvial, 
I'hi^  iMiinty  was  formed  by  conslitiitional  cnact- 
iiunt  ill  \^liK  embracing  that  portion  of  Obion 
i.-nnnl\  wLsi  I  if  Ucclfihin  Lake.  In  this  county  there 
are  ID, nod  jicres  of  land  above  overflow.  ^.5.000 
Mihject  to  inundati"ii  fmm  d.xids  by  tbt-  Mi^-^is- 
<ij)pi  r\ivor.  and  1.1. "kki  acres  covered  witli  the 
waters  nf  Rcclfont  Lake. 

Obi..n    o<inniv.    which    has   a    total    acreage    of 


THE  ALLUVIAL  LANDS  IN 
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339,439,  is  more  than  one-third  alluvial.  Dyer 
county  has  a  total  area  of  313,779  acres,  about  20 
per  cent  of  which  is  alluvial  land.  Three-fourths 
of  these  lands  mentioned  will  be  absolutely  pro- 
tected from  overflow'  by  the  Hickman,  Kentucky, 
and  Slough  Landing  levee,  which  will  be  twenty 
and  one-fourth  miles  long.  Part  of  this  is  now 
under  contract  and  is  in  the  course  of  construction, 
and  will  doubtless  be  finished  within  the  next  vear 
or  two.  The  building  of  this  levee  is  largely  due  to 
the  energetic  and  persevering  industry  of  James  C. 
Harris,  who  is  at  the  head  of  the  commissioners  hav- 
ing the  enterprise  in  charge.  The  remaining  one- 
fourth  of  the  200,000  acres,  which  lie  in  the  alluvial 
belt  in  this  section,  will  be  greatly  benefited  by 
lessening  the  volume  of  water  and  breaking  the 
current.  Should  the  svstem  of  levee  now  com- 
menced  be  continued  from  the  high  land  at  Tip- 
tonville  south  to  Ft.  Pillow  it  would  absolutely 
reclaim  400,000  acres  of  land,  or  250,000  not  pro- 
tected bv  the  Hickman  levee.  In  Lake  coimtv 
there  are  30,000  acres  of  land  now  in  cultivation 
which  produce  from  1,200  to  1,S00  ])ounds  of  seed 
cotton,  or  an  average  of  one  bale  to  the  acre.  The 
balance  of  this  area  will  show  equal  fertility  when 
fully  protected  from  the  floods.  There  is  active 
agitation  for  a  division  of  the  Illinois  Central  Rail- 
road around  the  river  from  Hickman,  Kentucky, 
through  Lake  and  Dyer  counties  to  Dyersburg, 
Tennessee,  with  good  prospect  of  being  built. 

The  population  of  Lake  county  in  1890  was 
5,275.  It  is  now  7,368,  most  of  which  is  of  recent 
acquisition.  With  the  finishing  of  the  levees  above 
mentioned  this  countrj-  will  grow  much  more 
rapidly.  The  timber  of  this  alluvial  section  is  very 
heavy,  and  offers  fine  opportunity  for  the  erection 
of  wood  w^orking  plants.  There  are  already  some 
very  large  sawmills  in  this  section. 

Tiptonville,  the  county  seat  of  Lake  county,  is 
situated  on  a  ridge  or  highlands  on  the  Mississippi 
River,  and  is  a  place  of  considerable  commercial 
importance.  It  has  a  population  of  about  000  and 
good  banking  and  mercantile  facilities.  Its  com- 
mercial importance  is  greater  than  its  population 
would  indicate,  as  it  is  the  only  trading  place  of 
any  importance  in  Lake  county  and  the  shipping 
point  for  the  cotton  and  lumber  products  of  the 
countv. 

Especial  mention  may  be  made  of  the  city  of 
Dyersburg  in  this  connection,  which  is  a  rapidly 


growing  city  on  the  Illinois  Central  main  line  from 
Cairo  to  Memphis.  The  following  short  sketch  of 
Dyersburg  and  Dyer  county  is  furnished  by  the 
kindness  of  Col.  Tom  W.  Neal,  the  editor  of  the 
Gazette  of  that  city: 

Dyersburg,  on  the  Illinois  Central  Railroad,  is 
located  at  the  head  of  navigation  on  the  Forked 
Reer  River,  contains  about  4,500  population,  is 
easy  of  access  by  good  roads  from  all  parts  of  the 
county;  has  three  substantial  church  edifices,  an 
Odd  Fellows  and  Masonic  halls,  one  of  the  finest 
and  best  public  schools  in  the  State,  at  which  the 
children  of  the  entire  district  are  educated  free  of 
charge.  The  faculty  of  this  school  is  an  admirable 
one,  and  consists  of  seven  first-class  teachers. 
Here  we  also  have  a  splendidly  equipped  steam 
sawmill,  a  fine  first-class  planing  mill,  two  news- 
papers, one  of  the  finest  steam  flouring  mills 
in  the  State,  three  hotels,  two  banks,  a  to- 
bacco manufactory,  two  w^agon  factories,  a 
first-class  factorv  for  the  manufacture  of  slack 
barrel  staves  and  headings,  a  fine  cotton  seed  oil 
works,  with  the  latest  and  most  approved  ma- 
chiner}',  a  new  machine  works  equal  to  every  de- 
mand made  on  it,  and  about  fifty  other  firms. 

Dyersburg  is  fortunately  located  for  a  manufac- 
turing town.  There  are  lands  in  Dyer  county  that 
will  bring  over  a  bale  of  cotton  to  the  acre,  while 
all  of  the  land  is  very  fertile,  being  well  adapted 
to  the  production  of  tobacco,  fruits,  grain  and 
vegetables. 

No  town  in  Tennessee  has  a  more  promising 
future  before  it  than  Dyersburg.  Tlie  shiretown 
of  certainly  one  of  the  most  productive  counties 
in  the  State — at  the  head  of  steamboat  navigation 
on  the  Forked  Deer  River,  which  empties  into  the 
Mississippi  at  Hale's  Point — far  enough  from  any 
city  to  prevent  any  dangerous  rivalry,  and  near 
enough  to  enjoy  all  its  advantages — the  very  best 
facilities  are  now  offered  in  this  favored  section  to 
capitalists  who  desire  to  engage  in  manufacturing 
pursuits  of  any  kind,  and  the  citizens  would  wel- 
come and  co-operate  with  any  parties  who  would 
locate  here  for  that  purpose.  Dyersburg  is  seventy- 
six  miles  from  Memphis  and  is  increasing  in 
l)0])ulation.  wealth  and  importance.  It  already 
feels  the  inspiration  of  a  bright  future,  and  the 
outlook  says  now  is  the  time  for  capitalists  seeking 
investments,  or  those  in  search  of  new,  pleasant 
and  profitable  homes,  to  see  the  town  and  make 
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permanent  investments  therein.  Farmers  seeking 
a  Southern  home  will  make  no  mistake  if  they 
locate  near  Dyersburg.  Dyersbiirg  is  also  a  mod- 
ern city,  with  electric  lights,  water  works,  first- 
class  military  company,  and  everything  to  entitle 
it  to  that  a])pellation. 

Dyer  county  land  yields  from  a  half  to  one  and  a 
half  bales  of  cotton,  and  from  twentv  to  fiftv  bushels 
of  corn  per  acre.  Wheat  is  also  very  successfully 
grown.  Plenty  of  excellent  fruit  is  raised  in  every 
section  of  the  county,  while  the  l)esl  grasses  in  the 
world  can  be  raised  in  great  abundance. 

There  is  plenty  of  the  best  wild  land  to  be  bought 
at  from  $5  to  $10  an  acre.  In  fact  not  one-tenth  of 
the  land  has  ever  been  under  fence  or  cultivation. 
Improved  farm  lands  are  worth  from  $10  to  $45  per 
acre.  Society  is  peaceable  and  hos])itable.  The  soil 
produces  abundantly,  and  no  one  need  remain  ])oor 
who  will  plow  and  hoe  with  energy  and  earnestness. 
As  for  health,  the  chances  arc  as  good  here  as  any 
place  South.  The  people  are  strictly  an  agricultural 
people,  raising  cotton,  tobacco  and  grain,  and  giv- 
ing some  attention  to  raising  cattle,  hogs  and 
sheep.  Few  horses  or  mules  are  raised  beyond 
home  wants,  but  some  of  the  best  farmers  have 
embarked  in  the  stock. Inisiness,  and  in  a  few  years 
many  of  the  blooded  horses  and  best  nudes  of  the 
country  will  be  raised  in  l^yer  county.  Water 
power  is  good  and  plenty.  Fortunes  can  be  made 
here  by  erecting  dour  and  saw  mills,  while  cotton, 
furniture  and  wagon  factories,  the  raw  material  for 
which  can  be  found  here  in  abundance,  would  j)rob- 
ably  be  still  better  investments.  Capitalists  in 
search  of  a  place  to  invest  their  funds  should  not 
pass  over  Dyer  county  and  its  shiretown. 

The  assessed  value  of  Dver  count v  in  lst)0  was 
$1,917,41:).  In  ISIM)  it  was  $2,545,435,  or  an  in- 
crease of  nearly  $000,000. 

Obion  county,  of  which  the  enterprising  and 
growing  little  town  of   L'nion  City  is  the  county 


seat,  had  in  1880  an  assessed  valuation  of  $2,829,- 
500.  In  1800  it  nearly  doubled,  being  $4,650,035. 
Union  City  is  a  well  built  place  on  the  Nashville^ 
Chattanooga  &  St.  Louis  and  Mobile  &  Ohio  rail- 
ways, having  many  industrial  enterprises,  and 
doing  a  very  large  wholesale  and  retail  business 
with  the  contiguous  upland  sections  of  Tennessee 
and  Kentucky,  as  well  as  the  alluvial  sections  of 
both  states.     Its  present  population  is  3,407. 

Lauderdale  county,  which  lies  south  of  Dyer 
county,  has  a  total  area  of  270,862  acres,  of  which 
not  (piite  25  per  cent,  is  alluvial.  It  had  in  1800  an 
assessed  value  of  $1,460,852,  which  was  increased  in 
isOO  bv  nearlv  one-half  million  dollars,  amount- 
ing  to  $1,034,450.  The  county  seat  of  this  county 
is  Ripley,  which  is  a  thriving  and  growing  place^ 
showing  much  industrial  and  commercial  activity. 

Tipton  county,  of  which  the  county  seat  is  Cov- 
ington, has  a  total  area  of  267,112  acres.  In  1890 
its  assessed  valuation  was  $2,041,565,  and  in  1899^ 
was  $2,140,300.  The  alluvial  lands  in  this  county 
com])rises  about  one-third  of  its  area,  nearly  all  of 
which  is  overflowed  in  times  of  extreme  high  water 
by  the  Mississippi  River,  and  no  doubt  the  small 
increase  in  its  assesssment  is  attributable  to  this 
fact.  When  protected  by  levees  this  county  will 
show  the  same  rapid  increase  which  has  character- 
ized the  better  protected  counties  in  Arkansas^ 
which  lie  opposite. 

As  before  mentioned  the  county  seat  of  Tipton 
county  is  Covington,  which  draws  a  large  business 
from  the  surrounding  countr}-.  It  is  a  place  of 
growing  importance,  and  of  considerable  commer- 
cial and  industrial  prestige.  Here  there  has  been 
recently  erected  a  large  cotton  compress,  of  which 
an  illustration  is  given. 

A  map  is  given,  in  this  connection,  of  the  section 
lying  l^etwecn  Cairo  and  Memphis,  showing  the 
alluvial  sections  of  Tennessee  and  Kentucky;  also 
maps  of  the  dilYerent  counties  accompanied  by  sta- 
tistics uf  ])opulation  of  1880,  1800  and  1900. 
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LAKE,  OBION  and  DYER  COUNTIES, 
TENNESSEE 

Par  Population  and  other  statistics,  see 
Pages  3S I  and  449. 
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MEMPHIS 


By  GEORGE  W.  FOOSHE,  Commercial  Editor  Scimitar 


GEORGE  V,  FOOSHE 

The  growth  of  Memphis  from  the  small  Indian 
trading  jjost  ;:\vay  back  in  the  ymmger  days  of  the 
centurj'  now  ending  to  the  great  commercial  city 
which  she  is  to-day,  is  one  of  the  most  remarkable 
in  the  history  of  Southern  cities,  and  nothing  shows 
more  conclusively  the  wonderful  possibilities  of  the 
Riparian  Lands  of  the  Mississippi  and  the  great 
country  that  belongs  to  the  basin  in  which  Memphis 
lies  than  does  the  steady  growth  and  development 
of  the  "Queen  of  the  Valley,"  the  Bluff  City  over- 
looking the  father  of  waters. 

There  is  one  remarkable  feature  about  Memphis 
that  belongs  to  scarcely  another  Southern  city.  She 
is  simply  a  commercial  city  and  nothing  more,  and 
she  has  always  been.  Other  cities  boast  proudly 
of  their  numerous  libraries,  art  studios,  educational 
institutions,  and  all  that  goes  to  make  up  the 
cultural  element  that  brings  into  existence  what 
Matthew  Arnold  has  so  beautifully  called  "Sweet- 
ness and  light,"  but  Memphis,  while  not  neglecting 
the  cultural  altogether,  has  centered  almost  her  en- 
tire energy  and  strength  in  the  development  of  her 
commercial  interests,  until  to-day  there  is  not  an- 


other city  of  the  same  population  in  the  United 
States  that  transacts  the  same  amount  of  business 
per  capita  as  does  this  city. 

There  has  been  nothing  of  the  mushroom  growth 
that  has  characterized  some  of  the  Western  cities, 
nor  has  there  been  any  of  the  backward  movement 
in  the  path  of  prepress  that  belongs  to  some  of  the 
distinctly  Southern  ones.  The  development  has 
been  slow,  steady,  strong  and  powerful  enough  to 
overcome  the  ravages  of  war  as  well  as  the  pesti- 
lences that  God  has  sometimes  visited  upon  her. 
Yellow  fever  came  near  wrecking  her  and  turning 
the  tide  of  progress  from  the  flow  to  the  ebb,  but 
since  the  late  Col.  Geo.  K  Waring  did  his  wonder- 
ful engineering  work  after  the  scourge  of  18Y8,  and 
now  that  sewers  traverse  almost  every  portion  of 
the  city,  and  now  that  the  health  authorities  have 
the  ability  to  enforce  quarantine  restrictions  against 
all  epidemics  at  other  points,  the  city  is  as  healthy 
as  any  in  the  South,  and  business  enterprises  once 
afraid  of  Memphis  are  now  eagerly  seeking  to  locate 
here. 

While  the  city  has  assumed  a  high  rank  among 
all  industrial  and  commercial  cities,  and  while  every 
branch  of  trade  and  industry  has  made  its  con- 
tribution to  the  high  position  the  city  occupies,  the 
cotton  trade,  the  cotton  seed  oil  business  and  the 
lumber  trade  stand  pre-eminent  among  these. 

Memphis  has  for  long  years  enjoyed  the  distinc- 
tion of  being  the  largest  inland  cotton  market  in 
the  world.  Situated  in  the  most  fertile  section 
of  the  cotton  belt,  standing  at  the  head  of  all 
the  year  round  navigation  of  the  Mississippi,  she 
was  the  natural  market  to  which  the  planter  of  ante 
bellum  days  brought  his  cotton  on  wagons  or  mi 
the  occasional  steamers  that  plied  between  New 
Orleans  and  St.  Louis.  She  was  the  nearest  large 
city  in  reach  of  the  planter,  and  the  only  one  from 
which  he  could  carry  back  the  supplies  and  im- 
plements necessary  for  the  conducting  of  farming 
operations.  Time  was  not  a  factor  in  those  da3rs. 
But  there  came  a  change  with  the  war.    The  large 
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plantations  were  broken  into  smaller  on€S,  and  mar- 
keting had  to  be  rapid.  The  river  packets  were  in- 
creased in  number.  At  the  same  time  the  building 
of  railroads  received  a  wonderful  impetus  from  the 
■development  of  the  cotton  growling  industry,  and 
those  that  sought  the  trade  of  the  territory  had 
their  lines  to  pass  through  this  city. 

Time  became  a  consideration,  and  planters,  in- 
stead of  coming  to  this  city  to  sell  their  cotton, 
■consigned  it  to  factors  here,  who  sold  it  for  them 
on  commission.  The  business  w-as  of  rapid  grow'th 
until  now  there  are  55  sellers  or  factors  in  this 
city,  with  warehouses  of  sufficient  capacity  to  shelter 
all  the  cotton  that  finds  its  wav  to  this  citv.  The 
•eleven  lines  of  indei)endent  railways,  competing 
among  themselves  as  well  as  with  the  numerous 
packets  on  the  Mississippi,  gradually  brought  atout 
reduced  rates,  which  brought  more  and  more  cotton 
each  year,  until  the  receipts  for  the  year  just  ended 
were  596,545  bales. 

The  establishment  of  the  Cotton  Exchange  has 
done  much  to  develop  the  market.  Up  to  1S73  there 
was  no  exchange  in  this  city,  and  Memphis  played 
only  a  minor  part  in  the  outside  cotton  world.  But 
with  the  establishment  of  this  the  city  rapidly 
forged  to  the  front  as  a  distributing  center. 

Every  marketable  variety  of  staple  was  to  be  had 
here  with  the  exception  of  the  Sea  Island.  '*Bend- 
ers''  from  the  interior  counties  of  Arkansas  and 
Mississippi  were  to  be  had  in  large  quantities,  while 
other  exclusive  staples  attracted  world-wide  atten- 
tion. The  Cotton  Exchange  was  a  guarantee  of 
promptness  and  perfection  of  standard.  Thus  it 
came  alx)ut  that  representatives  of  prominent  cotton 
houses  in  the  United  States  came  here,  as  well  as 
those  from  Liverpool,  the  continent  and  every 
manufacturing  cotton  center  in  the  old  \vorld.  The 
result  has  been  the  sharpest  competition  among 
buyers  and  sellers,  and  the  shipping  of  cotton  to 
the  mills  of  the  North,  the  South,  Canada,  Bremen, 
Havre,  Liverpool,  Manchester  and  other  foreign 
cotton  centers.  The  advantage  of  cheap  rates,  both 
to  and  from  Memphis,  as  insured  by  the  competi- 
tive railways  with  their  connections  leading  to  all  the 
Atlantic  and  Gulf  ports  has  attracted  lx)th  buyers 
and  sellers  here,  since  cotton  can  often  l>e  shipped 
direct  to  foreign  ports  at  lower  rates  than  from  New 
Orleans  and  other  port  cities. 

The  large  number  of  buyers  (56)  has  brought 
about  the  most  intense  competition,  which  guaran- 
tees to  the  planter  the  highest  price  his  cotton  could 


command.  Owners  of  the  large  plantations  in  the 
Mississippi  Valley  do  not  sell  in  the  small  markets 
w'ithin  easy  reach  of  them,  because  there  are  none 
of  the  cotton  experts  there  who  will  give  them  the 
full  market  value  of  their  holdings.  They  ship  into 
Memphis,  where  men  who  have  devoted  a  lifetime 
to  the  cotton  business  sample  it  and  give  prices  ac- 
cording to  the  grade  of  the  staple.  This  has  had  a 
wonderful  influence  on  the  growth  of  the  city's  cot- 
ton trade.  Year  by  year  the  factors  handle  a  larger 
percentage  of  the  cotton  crop,  drawing  it  from 
lx>unds  even  l)evond  the  150  limit  allowed  to  the 
Memphis  district  proper. 

That  Memphis  is  an  im^x^rtant  cotton  center  is 
attested  strongly  by  the  fact  that  there  are  sent  out 
daily  cablegrams  and  telegraphic  advices  to  every 
cotton  market  of  the  world.  Memphis  handles 
about  6@7  per  cent  of  the  entire  cotton  yield  of  the 
United  States,  and  in  this  capacity  has  a  right  to 
speak,  and  what  she  says  has  a  pow-erful  effect  on 
the  speculative  markets.  Bad  news  from  the  Mem- 
phis district  is  always  the  signal  for  a  bull  cam- 
paign, while  too  good  reports  from  the  section  start 
lx?ar  operations  on  a  scale  that  is  rather  dishearten- 
ing to  the  planter  at  the  South. 

But  what  Memphis  has  been  and  is  is  not  what 
she  is  destined  to  be.  Her  progressiv^e  citizens 
recognize  the  connnercial  importance  of  the  cotton 
crop,  and  since  they  do  recognize  this  they  are  grad- 
ually reaching  out  into  new  territory,  bringing  larg- 
er receipts  to  this  market.  The  last  railroad,  the 
Choctaw,  Oklahoma  &  Gulf,  taps  a  fertile  section  of 
the  Arkansas  side  of  the  valley,  and  the  receipts  hith- 
erto small  from  that  section  are  expected  to  add 
materially  to  the  total  amount  handled  here  in  the 
years  to  come.  At  the  same  time  the  trend  of  the 
manufacturing  of  cotton  goods  is  toward  the  South, 
and  this  will  help  the  cotton  trade  of  Memphis  to  a 
degree  that  was  not  only  improbable  but  absolutely 
impossible  less  than  a  decade  ago.  The  Memphis 
wdiolesale  merchants  are  reaching  out  into  new  ter- 
ritory daily,  and  wherever  a  Memphis  merchant  sells 
his  goods  the  cotton  from  that  section  finds  its  way 
to  this  market  and  helps  to  swell  the  total  volume 
of  business  done. 

The  industry  that  competes  in  most  active  rivalry 
with  the  cotton  trade  of  Memphis  is  her  lumber  in- 
terests. This  is  as  yet  a  comparatively  young  busi- 
ness, though  the  grow'th  of  it  has  been  so  rapid 
that  it  has  already  assumed  proportions  that  are 
by  no  means  inconsiderable.     Situated  in    one   of 
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er  regions  of  the  world,  with 
ded  timber  lands  in  Eastern 
m  Mississippi  and  West  Ten- 
m,  and  with  railroad  facilities  that 
n  rate  to  both  the  domestic  and 
little  wonder  that  the  business  has 
until  Memphis  has  become  the 
market  and  the  second  luml^er 
1  The  beginning  of  the  industry 
ate  from  1880,  when  there  were 
ve  mills  directly  contiguous  to 
ms  which  began  the  development 
;ver,  made  little  progress.  There 
«iwmills  in  this  section  to  get  the 
t>le  shape,  while  there  were  at  the 
ial  lumber  rates  either  to  the  do- 
centers.  As  a  result  the  industry 
lowly.  But  toward  the  latter  part 
len  from  other  sections  were  at- 
n  forests  in  easy  reach  of  the  citv. 
I  of>erated  in  the  extensive  forests 
Northwest,  on  account  of  the  ex- 
mber  in  their  respective  sections, 
branch  offices  here,  and  in  some 
r  entire  plants  within  the  Mem- 
:t.  With  them  came  a  wonderful 
nber  of  sawmills,  the  handling  of 
lumber,  the  application  for  special 
reparation  by  the  railroads  of  bills 
e  domestic  markets  as  well  as  to 
Drld,  and  the  establishment  of  the 
igantic  scale  on  which  it  is  con- 
The  railroads  have  been  a  big 
lopment  of  the  business,  as  well 
ersing  the  lumber  section.  The 
le  city  are  situated  very  near  the 
vater,  and  from  both  they  have 
as  been  of  the  utmost  importance, 
Jing  the  wholesaler  to  secure  rea- 
I  domestic  and  importing  centers, 
ig  the  logs  down  to  the  mills  by 

low  that  there  are  more  than  500 
[emphis  district,  with  an  annual 
>0,000  feet,,  and  that  the  increase 
iree  years  has  amounted  to  fully 
e  business  is  now  divided  among 
)laning  mill  men,  cooperage  men, 
X  makers,  wholesale  and  retail 
iber  men  estimate  that  about  40 
tput  goes  for  export  purposes  to 
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Europe  and  the  United  Kingdom,  while  the  60  p 
cent  remaining  is  taken  by  the  domestic  consum 
tive  trade.    The  gross  business,  according  to  figur 
obtained  at  the  Merchant's  Exchange,  amounts 
$8,091,006  annually,  while  the  capital  invested     >^ 
lands  and  plants  reaches  $4,306,175.    The  numb 
of  feet  handled  amounts  to  337,3e33,:350,  and  the 
number  of  hands  employed  to  4,366.    The  number 
of  cars  handled  reaches  31,574,  while  the  average 
price  per  100  feet  is  $28.77.    These  figures,  it  must 
be  understood,  refer  onlv  to  the  business  of  Mem- 
phis  proper  and  not  to  the  Memphis  district.  Were 
figures  obtainable  for  the  latter  the  total  in  every 
item  would  be  verv  materiallv  increased. 

There  is  almost  no  limit  to  the  kinds  of  wood  to 
Ije  had  in  the  timber  belt  contiguous  to  the  city. 
There  is  nearlv  everv  varietv  of  tree  for  the  manu- 
facture  of  hard  wood,  and  though  the  blow  of  the 
axman  is  heard  in  the  forests  and  the  hum  of  the 
saw  at  the  hundreds  of  mills,  the  resources  of  this 
belt  remain  practically  inexhaustible  and  there  is 
every  reason  to  believe  that  Memphis  will  for  years 
to  come  hold  the  position  as  the  largest  hardwood 
market  in  the  world.  At  the  same  time,  on  account 
of  the  access  to  the  soft  woods  of  Arkansas,  made 
possible  by  the  opening  of  the  Choctaw\  Oklahoma 
and  Gulf  railroad,  there  are  some  well  informed 
lumbermen  of  this  citv  who  are  confident  that 
Memphis  will  not  only  hold  the  palm  as  the  largest 
hardwood,  but  also  as  the  most  important  lumber 
center  of  the  world.  The  most  logical  reason  for 
this  prediction  is  the  fact  that  the  giant  forests  of 
the  West  and  Northwest  have  been  exhausted,  and 
plant  after  plant  is  coming  to  the  home  of  the  tim- 
ber just  as  the  cotton  mills  of  the  North  are  seeking 
location  in  the  heart  of  the  cotton  belt. 

The  other  industry  in  which  Memphis  ranks  firsi 
among  the  cities  of  the  world  is  the  manufacture  of 
cotton  seed  oil  and  meal,  her  mills  annually  furnish- 
ing more  than  one-twentieth  of  the  entire  cotton 
seed  oil  output  of  this  country.  The  cotton  oil  mill- 
ing industry  was  attempted  during  the  latter  part  of 
the  eighteenth  century,  but  despite  the  encourage- 
ment offered  by  societies  for  the  development  of 
arts  and  commerce,  the  business  was  not  put  on  a 
practical  basis  until  aljout  two  decades  ago.  This 
industry  l>elongs  i)eculiarly  to  the  South,  on  account 
of  the  fact  that  the  weight  and  bulk  of  the  seed  ex- 
clude shipment  to  other  manufacturing  sections,  and 
Memphis,  located  in  the  richest  cotton  producing 
section  in  the  South  took  hold  of  the  business  in  its 
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infancy.  The  first  mill  was  erected  before  the  civil 
war,  and  others,  foreseeing  the  great  field  offered, 
put  up  other  plants,  till  to-day  there  are  plants  as 
fine  as  anv  in  the  South,  with  a  total  dailv  crush  of 
1,350  tons  when  their  full  capacity  is  used. 

While  the  growth  of  the  business  was  rapid,  and 
Memphis  soon  outdistanced  all  com])etitnrs,  it  was 
not  all  smooth  sailing.  There  came  a  great  slump 
in  the  i)rice  of  the  oil.  The  formation  of  the  A.  C. 
O.  Co.  saved  the  situation  by  ])ulting  ])rices  to  a 
higher  level  as  well  as  by  developing  the  industry  to 
such  an  extent  as  to  make  it  possible  to  use  every 
particle  of  the  seed,  now  known  as  the  by-products. 
Machinery  was  manufactured  for  reginning  the 
seed,  and  ihe  offering  of  the  "linters"  on  the 
market.  The  hulls  went  as  fodder  to  the  cattle, 
while  the  mills  sold  their  meal  for  cattle  feeding 
and  for  fertilizer  purposes.  At  the  same  time  a  cot- 
ton fiber  company  for  manufacturing  the  hulls  into 
l)ulp,  to  be  used  as  the  body  for  pa])er,  was  estab- 
lished. Another  source  of  j^rofit  came  in  the  l)road- 
ening  of  the  uses  of  the  oil.  large  (piantities  going 
into  the  manufacture  of  soa]).  conijxnmd  lard,  and 
into  other  legitimate  trade  channels.  The  Mem- 
phis mills  represent  an  investment  cjf  more  than 
$1,000,000  and  do  an  annual  business  of  more  than 
$1,500,000,  and  both  the  inx'estment  and  the  annual 
output  are  gradually  increasing.  Two  of  the  i)lants 
this  year  added  1,500  tons  to  their  daily  crush 
ing  ca])acity.  while  all  the  mills  have  recently  put 
in  the  most  improved  machinery  at  a  consider- 
able increase  of  cost  o\'er  the  original  outlay  ex- 
pended. At  the  same  time  new  territory  from  which 
seed  are  being  drawn  and  the  more  favorable  rates 
from  Arkansas  are  gradually  adding  to  tiie  increase 
in  the  annual  volume  of  business.  The  outjMit  of  the 
Mem])his  mills  are  sold  in  both  the  domestic  and 
foreign  markets.  The  chief  American  consuni]>tive 
l)oints  are  St.  Louis.  Cincinnati,  Chicago,  Provi- 
dence, R.  I.,  and  New  York. 

A  source  of  pride  to  Memphis  is  her  brnd^ing 
institutions.  She  has  six  ccjmmerc'al  banks  and 
five  savings  ones  and  these,  cs])ecially  the  former, 
are  easi]\-  able  to  finance  the  lari^e  deals  made  in 
cotton,  lumber,  groceries  and  sii])plies  and  in  oiher 
less  im])ortant  lines..  It  is  to  their  credit  that  ihey 
have  been  able  to  weather  the  financial  stonr.s  that 
nave  swept  the  country  in  recetU  years  .ind  iliat 
their  de])()sitors  have  not  had  to  u^ikc  bowlnig 
rushes  on  them  for  the  safetv  of  their  monev.     It 


is  also  worthy  of  note  that  during  1899-1900  the 
deposits  in  the  commercial  and  savings  banks 
reached  the  highest  figures  in  the  history  of  the 
Bluff  City,  and  that  the  business  transacted 
through  these  banks  during  the  same  period,  as 
given  by  the  Clearing  House  reports,  showed  an 
increase  in  round  numbers  of  $20,389,000.  The 
banking  business  of  Memphis  is  in  the  hands  of 
wise.  |)ru(lent  and  progressive  men,  who  are  always 
on  the  (|ui  vive  for  something  better  for  the  city, 
and  now  that  the  volume  of  business  is  increasing 
so  rapidly,  they  are  using  all  their  efforts  towards 
bringing  a  sub-treasury  here. 

The  grocery  and  general  supply  business  of 
Memphis  is  by  no  means  inconsiderable.  Trans- 
acting a  business  of  $20,000,000  to  $30,000,000, 
slie  is  recognized  throughout  the  United  States  as 
the  ninth  and  at  the  South  as  the  second  distribut- 
ing center  among  Southern  cities.  Front  street, 
the  home  of  the  wholesaler,  is  a  beehive  of  industry, 
and  the  men  who  control  the  wholesale  houses 
are  steadily  reaching  out  into  new  territory. 
Already  they  control  all  of  Mississippi  and  the 
larger  portions  of  Tennessee.  Arkansas,  Oklahoma 
and  J.ouisiana.  The  comjjetition  vvith  St.  Louis 
and  New  Orleans  is  sharp  sometimes  in  parts  of 
these  States,  but  the  traveling  men  from  the  iwo 
latter  cities,  with  whom  the  writer  has  talked  re- 
centlv,  acknowledge  without  hesitation  that  thev 
dread  more  and  more  the  successful  rivalry  of  the 
^lemphis  salesmen.  Memphis  cotton  factor.'^  are 
widening  the  area  from  which  they  draw  their  cot- 
ton, and  Meni])his  grocers  easily  follow^  into  the 
territory  from  which  the  fleecy  staple  finds  its  v^ay 
to  the  Bluff  City. 

The  manufacturing  enterprises  of  the  city  already 
pass  the  500  mark,  and  plans  are  now  on  foot  for 
the  attracting  of  new  plants  here.  Tlie  organiza- 
tions in  charge  of  the  eft'orts  in  this  direction  are 
well  e(pii])ped  now,  and.  being  in  a  ]josition  to  off'er 
the  most  favorable  concessions  in  the  wav  of  build- 
ing sites,  side  trackage,  etc.,  the  best  of  results  are 
ex])ected  to  follow,  and  new  enterprises  are  ex- 
pcctcMJ  to  locate  here  nuich  more  ra])idlv  ihan  in 
the  ])ast. 

There  are  other  notable  features  al)Out  the  com- 
mercial history  of  Mem])his,  but  these  nuist  be 
];assed  over  with  the  cursory  rem.ark  that  they  are 
steadily  developing  and  that  the  Bluff  City,  over^ 
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looking  the  Father  of  Waters,  is  by  no  means  in 
the  zenith  of  her  commercial  development.  With 
her  progressive  citizenship  filled  with  pride  at  the 
rapid  strides  of  the  past  decade,  with  her  niercliants 
and  cotton  factors  reaching  out  into  new  territory, 
with  new  lines  of  railway  seeking  this  city  as  the 
"Gateway"  of  the  Sonth.  with  her  levees  improved 


by  the  aid  of  the  Mississippi  River  Improvement  and 
Levee  Association,  the  past  is  only  an  earnest  of 
what  is  to  be,  and,  while  Memphis  may  never  be 
the  first  city  of  the  South  in  population,  she  will 
always  be  the  "Queen  of  the  Valley,  God  Bless 
Her,"  and  stand  ahead  of  all  her  rivals  except  .the 
Crescent  Citv  lower  down  bv  the  sea. 
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ALLUVIAL  LANDS  IN  MISSISSIPPI 

The  area  of  alluvial  lands  in  the  State  of  Miss- 
issippi, as  shown  by  the  authority  which  we  are 
using  (the  calculations  of  the  ^lississippi  River 
Commission  as  to  overflow  lands)  is  G,92G  square 
miles,  or  4,432,640  acres.  This  docs  not  inckide 
the  alluvial  lands  of  initial  formation,  which  He 
above  the  overflow,  nor  some  which  skirt  the  river 
in  the  lower  portion  of  the  State. 

Practically  all  of  the  lands  included  in  this  com- 
putation lie  in  the  famous  Yazoo-Mississippi  River 
Delta  which  heads  a  few  miles  south  of  Memphis 
and  extends  to  Vicksburg,  and  lies  wholly  in  the 
State  of  Mississippi. 

The  first  settlement  of  the  alkivial  lands  along 
the  Mississippi  River  was  begun  in  the  early  part  of 
the  century.  Between  1830  and  1850  large  areas 
were  bought  from  the  United  States  government 
along  the  river  front  in  nearly  all  of  the  counties 
which  border  the  Mississippi  River  and  were  cul- 
tivated largely  with  slave  labor.  Indeed,  some  of 
the  finest  plantations  in  the  entire  Southern  coun- 
try were  opened  up  and  developed  in  this  section  of 
the  Mississippi  River  Valley  between  the  years 
mentioned,  in  the  fertile  Yazoo-Mississippi  delta, 
as  well  as  manv  of  the  alluvial  districts  of  the  State 
further  south  in  Wilkinson,  Adams  and  Jefferson 
counties;  so  that  prior  to  the  late  Civil  war  this  was 
fast  becoming  the  great  cotton-i)roducing  center 
of  the  country. 

During  the  war  the  levees  were  swept  away,  and 
for  many  years  thereafter  the  delta  was  at  the  mercy 
of  each  recurring  spring  overflow.  There  was, 
however,  much  activity  displayed  in  efforts  to  pre- 
vent these  disasters,  but  withal  many  plantations 
were  allowed  to  remain  uncultivated,  especially 
when  the  price  of  cotton  begun  to  descend. 

We  might  say  that  the  upward  tendency  of  im- 
provement begun  after  the  overflows  of  1882,  1883 
and  1884.  For  instance,  in  1881,  in  the  county  of 
Bolivar,  which  is  now  one  of  the  richest  and  best- 
developed  in  the  delta,  there  were  only  l.'>0,000 
acres  on  the  assessment  rolls  in  the  county,  leaving 
nearly  400,000  acres  of  land  forfeited,  of  which 
200,000  acres  w^ere  held  by  what  was  known  as  the 
"Liquidating  Levee  Board'*  as  lands  forfeited  for 
levee  taxes. 

These  levee  taxes  here  mentioned  consisted  of 
an  acreage  tax  and  a  bale  tax  as  well ;  also,  a  direct 


ad  valorem  tax.  The  bale  tax  on  cotton  in  the 
Yazoo-Mississippi  delta  has  been  as  high  as  five 
dollars  a  bale  at  times,  since  the  effort  to  reinstate 
the  levee  system  was  begun. 

The  first  railroad  built  north  and  south  through 
this  delta  was  known  as  the  Louisville,  Xew  Or- 
leans &  Texas  railroad  company,  built  during  the 
years  1883  and  1884,  from  Memphis  to  Vicksburg, 
bv  R.  T.  Wilson.  This  is  now  called  the  Yazoo 
&  Mississippi  Valley  road,  and  is  a  part  of  the 
great  Illinois  Central  system,  of  which  Stuyve- 
sant  Fish,  of  New  York,  is  president,  and  James 
T.  Harahan,  of  Chicago,  second  vice-president,  in 
charge  of  the  general  operation  of  the  road.  In 
addition  to  the  main  line  there  was  built,  soon 
after  the  completion  of  the  main  Une,  what  is 
known  as  the  Riverside  division,  extending  from 
Coahoma,  in  Coahoma  county,  to  Rolling  Fork, 
in  Sharkey  county,  paralleling  rather  closely  the 
Mississippi  River  as  far  as  Greenville.  Of  late 
years  considerable  mileage  has  been  added  to  this 
system  in  branch  lines  extending  into  nearly  every 
county  in  the  Yazoo-Mississippi  Delta. 

Following  the  building  of  the  Y.  &  M.  V.  came 
the  Georgia  Pacific,  entering  the  Delta  a  few  miles 
west  of  Carrollton  and  traversing  it,  at  its  widest 
part,  to  Greenville  on  the  Mississippi  River.  This 
railroad  with  a  branch  to  Webbs,  is  now  a  part  of 
the  (ireat  Southern  Railway  and  is  the  coal  carrj-ing 
line  which  connects  the  rich  coal  fields  of  Alabama 
with  the  Mississippi  River.  At  Greenville,  its  west- 
ern terminus,  are  located  facilities  for  transfer  of 
coal  to  barges.     (See  Greenville.) 

In  the  article  furnished  by  C.  H.  West,  chief  en- 
gineer of  the  Mississippi  Levee  district,  embracing 
the  counties  of  Bolivar,  Washington,  Sharkey  and 
Issaquena,  and  in  the  article  furnished  from  the 
report  of  the  chief  engineer  of  the  Yazoo-Mississ- 
ippi Levee  board.  Major  T.  G.  Dabney,  are  given 
statements  regarding  the  progress  of  levee  build- 
ing in  these  sections,  and  it  is  unnecessary  to  re- 
capitulate these  facts. 

As  before  mentioned,  in  1881,  400,000  acres  of 
land  in  Bolivar  county  had  become  forfeited,  and 
were  not  on  the  lists  as  taxable  property.  In  1900 
there  is  onlv  about  8.000  acres  of  land  claimed  or 
held  bv  the  State,  and  not  taxable.  There  are 
more  than  400,000  acres  owned  and  held  by  indi- 
viduals and  citizens,  and  over  225,000  acres  of 
cleared  and  improved  lands.     This  will  give  some 
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idea  of  the  conditions  which  have  prevailed,  and  the 
improvement  which  has  taken  place  in  this  county, 
which  is  a  criterion  to  the  general  progress  of  the 
Delta. 

Washington  county,  and  the  river  along  the 
Issaquena  front,  were  even  earlier  in  their  settle- 
ment than  Bolivar,  and  the  same  conditions  ex- 
isted as  mentioned  in  the  description  of  Bolivar. 
By  1860  it  had  grown  to  be  a  veritable  principal- 
ity in  the  beauty  of  its  broad,  highly-cultivated 
fields,  palatial  homes  and  magnificent  plantations. 
Refinement  and  hospitality  characterized  the  plan- 
ter. Indeed,  here  was  to  be  found  Southern  hos- 
pitality and  Southern  culture  in  its  highest  devel- 
opment. 

There  is  an  unusually  large  quantity  of  what  is 
known  as  highlands,  such  as  border  the  lakes, 
{formerly  bends  of  the  Mississippi  River,  which 
were  made  into  lakes  by  cut-offs  at  different  times 
T)y  the  river)  and  on  the  interior  streams  and  riv- 
•ers.  Two  of  the  most  beautiful  lakes  in  the  entire 
Mississippi  Valley,  Lakes  Lee  and  Washington,  are 
in  this  county.  Back  from  the  river  are  the 
Bogne  Phalia,  the  Deer  Creek,  the  Yazoo  River, 
and  several  other  streams  along  the  banks  of  which 
abound  these  highlands,  the  soil  of  which  is  of  a 
light  sandy  variety,  easily  cultivated,  and  very 
fertile. 

While  Washington  county  is  considered  one  of 
the  older  counties,  its  advance  has  been  almost 
phenomenal  within  the  last  twenty  years.  In  1880 
the  population  was  25,367.  The  census  of  1900 
shows  a  population  of  49,216.  A  more  wonderful 
exhibit  of  its  growth  may  be  taken  from  the  reports 
furnished  me  by  the  courtesy  of  Major  W.  E.  Mont- 
gomery, Secretary  of  the  Board  of  Mississippi 
Levee  Commissioners,  which  show  that  Washing- 
ton county  paid  levee  taxes  on  30,362  bales  of  cot- 
ton in  1880,  and  on  90,423  bales  in  1897.  Thus  in 
seventeen  years  this  county  has  increased  its  pro- 
duction of  cotton  over  200  per  cent.  In  this  con- 
nection it  may  be  mentioned  that  Sharkey  county 
has  increased  from  10,682  bales  in  1880,  to  29,884 
bales,  or  almost  the  same  per  cent  of  increase. 

Bolivar  county  has  increased  from  27,584  bales 
of  the  earlier  date,  to  53,200  bales  in  1897,  or 
nearly  double. 

Isaquena  county  from  18,801  bales  to  21,119 
bales.  The  explanation  for  the  smallness  of  the 
increase  in  Isaquena  is  that  it  was  almost  as  fully 


develop 
the  larj 
due  to  1 
the  bac 
tions. 

It  mi 
analyze 
county, 
growin: 
ulation 
it  16,0? 
ulation 
6,003  h 
man  co 
cent, 
large  st 
develop 
little  m 
10,246 
has  gro 
of  this  ' 
the  larj 
develop 
bottom 

A  CO 
very  inj 
populat 
hill  lane 
for  the 
which  i 
ulation 
hill  lane 
nearly  ; 
system, 
lands  in 
is  whol 
25,367, 
Warren 
which  r 
tion  of  1 
Washin 
instead 
in  popu 

Now 
increase 
of  bran 
be  preti 
There  j 
of  the  1 
that  arc 


Riparian  Lands  of  the  Mississippi  River: 


su/y F-Loy^'^ /i"  <^° 


DUNTY,  MISSISSIPPI 

«  page  351;  other  sUtiitica 


PLANTERS  BANK.  CLAXKSDALE,  MISS. 


RESIDENCE   ON    nAHOMtY   PLANTATION 


GENERAL   VIEW   OF  THE   CULTIVATFON   OF   DAHOMEY.  THE  U** 


CULTIVATING   UAHOME 


'  PUNTATION   in  the  world,   bolivar   county,   MISSISSIPPI 


Riparian  Lands  of  the  Mississippi  River: 


For  p^nUtion,  aee  page  351 ;  other  sututica,  page  479. 


Riparian  Lands  of  the  Mississippi  River: 


COURT   HOUSE.   ROSEDALE.  MISS. 


Past— Presi 


M 


T— Present— Prospective 


SUNFLOWER  AND  LA  FLORE 
COUNTIES,  MISSISSIPPI 


Poi  population,  see  page  351 ;  other  itatiitics 
P«ge  479. 


Past— P 

its  presence.  In  those  iiortiuns  of  the  Deha 
the  lands  have  been  opened  for  many  yeai 
which  lie  along  the  lakes  and  rivers,  an  aim 
lire  absence  of  malaria  ts  nuticeable.  Ri 
there  have  been  built  artesian  ivells  which 
the  drinking  water,  \vbicli  heretofore  cann 
ci<-ln-ns.  These  wells  are  cuniributing  verj 
lo  the  health  of  the  delta,  and  llie  day  is  not 
lant  when  all  the  cities  and  towns  and  man) 
plantations  will  be  supplied  with  crystal 
from  the  bowels  of  the  earth  by  means  o 
wells.  The  impression  mnst  not  be  made  tl 
tern  water  is  unhealthy,  for.  indeed,  it  is  con 
that  rain  water  when  caught  at  the  proper  & 
and  carefully  shielded  from  any  nnfavorab 
<hiions,  is  the  purest  water  in  the  world.  Tl 
'rouble  which  people  experience  in  this  m; 
from  lack  of  attention  and  care  given  to  th 
terns,  and  to  the  proper  storing  and  protec 
their  water  .supply. 

In   connection   with    the   map  of   each 
which  follows,  is  given  its  area  and  populati< 
ing  the  past  two  decades,  which  will  be  inte 
lo  show  the  rapid  increase  in  twenty  years. 

In  an  article  on  page  :J4il.  regarding  the 
chitto  Levee  district,  is  given  some  descrip 
the  alluvial  lands  which  he  along  the  lower  1 
•  >i  the  State  of  Mississippi,  and  which  are 
lecied  at  present  by  any  adequate  system  of 
In  fact,  nearly  all  are  without  any  levee  pro 
w  hate\er. 

The  value  of  lands  in  the  Yazoo-Mis 
Delta  varies  very  largely;  some  of  the  fine^ 
vated  plantations  can  be  bad  for  from  $:i."i 
an  acre,  while  unimproved  lands  can  be  ii: 
much  cheaper.  It  may  be  said  that  the 
value  o(  land  in  this  delta  has  increa.sed  at  Ic 
per  cent  within  the  last  five  years,  and  il 
five  years  will  probably  show  a  greater  ii 
.A5  indicative  of  the  price  of  timber  lands  i 
rjitantities.  the  recent  sale  of  IJ'I.OOO  acres 
section  by  the  Yazoo  &  Mississippi  \al!e 
road  Company  to  Messrs.  George  T.  Hon 
Company,  lumber  dealers  of  Chicago,  at  a 
maiely  $1,000,000.  is  reported  in  tlie  pnbli 
Items.  These  are  average  timber  lands,  a 
iirm  has  bonght  them,  it  is  presumed,  lar^ 
the  limber  which  is  on  them,  and  that  they 
thrown  upon  the  market  as  farm  lands  as 
ae   »h^   are   denuded   of   the  marketable 
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This  is  simply  one  of  many  large  sales  which 
have  taken  place  within  the  last  few  years  and  indi- 
cates a  good  price  for  these  lands,  and  also  that 
the  country  will  be  opened  up  to  cultivation  with 
great  rapidity. 

The  Louisville,  New  Orleans  &  Texas  Railway 
Company  was  granted  a  heavy  subsidy  in  lands  to 
aid  the  building  of  the  railroad  through  the  Delta. 
A  large  part  of  these  lands  have  been  sold,  some  to 
large  investors  who  are  placing  sawmills  in  this 
section  and  cutting  away  some  of  the  magnificent 
timber  which  abounds  in  such  profusion;  but  much 
of  it  to  small  planters  who  are  opening  it  up  to 
cultivation. 

Some  of  the  back  counties,  in  which  list  may  be 
included  Quitman,  Sunflower,  LaFlore,  Sharkey, 
and  the  alluvial  sections  of  Yazoo,  Tallahatchie 
and  Holmes,  as  well  as  eastern  parts  of  Tunica, 
Coahoma,  Bolivar  and  Washington,  are  of  com- 
paratively recent  development ;  indeed,  almost 
wholly  so,  except  some  portions  lying  on  the  high 
ridges  along  the  banks  of  the  rivers  and  bayous, 
which  are  always  higher  than  the  lands  known  as 
**buck  shot"  that  lie  awav  from  the  streams. 

As  an  indication  of  the  development  in  these 
counties  attention  is  called  to  the  statistics  of  pop- 
ulation which  appear  at  the  head  of  this  article, 
and  the  assessed  valuations  of  manv  of  .the  counties. 

NATCHEZ,  MISSISSIPPI 

The  city  of  Natchez  is  beautifully  situated  on 
the  bluffs  overlooking  the  Mississippi  River,  and 
the  fertile  alluvial  basin  lying  in  the  State  of  Louis- 
iana at  nearly  its  widest  part  in  North  Louisiana. 
It  had  a  population  in  1880  of  7,058,  w^hich  had 
increased  in  1890  to  10,101.  The  last  census  gives 
it  a  still  larger  increase. 

The  railway  communication  enjoyed  by  Natchez 
is  excellent.  Connecting  with  the  alluvial  dis- 
tricts in  Louisiana  are  two  railroads:  one  termin- 
ating at  Bastrop,  which  traverses  or  borders  the 
alluvial  sections  of  the  State  for  nearly  the  entire 
distance.  Another  wholly  in  the  alluvial  districts 
extends  to  Trinitv.  These  roads  have  their  ter- 
mini  at  Vidalia,  which  is  situated  on  the  opposite 
side  of  the  river  from  Natchez. 

On  the  east,  Natchez  is  connected  by  the 
Natchez  &  Jackson  division  of  the  Y.  &  M.  V. 
R.  R.  w^ith  Jackson,  Mississippi,  where  it  meets  the 
Queen  &  Crescent  and  the  Illinois  Central.     At 


Pas 

Harriston.  '17>  miles  out,  this  <li\  i^ic»n  c 
the  main  line  of  the  V.  &  M.  \'.  k.  I 
south,  thus  giving  (juick  comnuniicat 
part>  of  the  country.  The  Mississip 
course,  aftonis  navigation  all  the  \ear 
enterprising  people  of  XatvMuv  have  tl 
terns  of  steamboat  tran.sjJortaiion  line: 
and  south,  which  do  a  larire  business  :\ 
perous.  At  Xatchez  is  located  twn  of  il 
ton  mills  in  the  entire  South  wot.  Tl 
solidly  built  brick  buildings  of  large  si 
equipped  with  the  latest  machinery. 
are  1x>th  paying  gor)cl  dividends,  and  a 
Xatchez  people. 

Xatchez  being  an  old  city,  and  a  \ 
one  in  ante  helium  times,  has  manv  f\\ 
built  by  the  wealthy  planters  of  tho^ 
also  manv  which  have  been  built  sinc< 
keeping  with  her  gradual  improvemer 
tion  and  in  business  success,  in  all  t 
adjuncts  to  the  well-regulated  city,  si 
works,  ice  factories,  compresses,  cott 
etc.,  Xatchez  is  fullv  abreast  of  anv  ci 
in  the  V^allev. 

Commercially.  Xatchez  (xrcupies  a  \ 
position.  She  enjoys  a  large  wholesal 
the  interior  both  east  and  west  of  th 
through  her  steamboat  lines,  fn^m  bot 
below  along  the  river.  Her  conmie 
both  wholesale  and  retail,  are  nunrero 
abundant  capital.  One  of  the  largest 
ing  drug  firms  in  the  Southwest  is  do 
The  banking  facilities  of  the  town  a 
^CKxl.  and  the  deposits  in  the  banks  ar 
city  in  the  Mississippi  \'alley  is  more 
the  development  of  the  alluvial  lands  tl 
not  only  those  of  Louisiana,  with  w 
quick  rail  Communication,  but  also  on 
ippi  side  in  what  is  known  as  the  I  lomr 
District,   which   extends   as   far   sout 


f». 
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VICKSBURG,  MISSISSIF 

Were  this  an  historical   narrative 
cursor}'  view  of  present  conditionN,  it 
g^eat  deal  of  space  to  describe  many 
have  made  Vicksburg  famous.     I5ut  o 
not  of  the  past  but  of  the  present  and 

Vicksburg  in  1880  had  a  pojnilatii 
The  last  census  gives  it  1 4.s:54.      This  i 
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in  ])opuIation  has  come  through  industrial  enter- 
prises .in  which  V'icksburg  excels.  Unfortunately 
the  overflows  which  have  swept  the  Mississippi  Val- 
ley have  (lone  their  greatest  damage  in  the  neigh- 
borhood of  X'icksburg  on  the  Louisiana  side,  from 
which  this  city  reasonably  expects  to  get  a  large 
portion  of  its  trade.  These  disasters  have  prevented 
the  development  of  this  rich  alluvial  section,  con- 
sequently have  i)revented  a  natural  increase  in  the 
population  of  X'icksburg  which  a  development  in 
this  section  would  have  brought  about.  That  is, 
Vicksburg  would  have  had  a  larger  population  than 
she  now  has  if  the  farming  trade  had  increased 
with  the  same  rapidity  as  the  manufacturing. 
Another  disadvantage  under  which  Vicksburg  has 
been  compelled  to  labor  is  its  distance  from  the 
river  in  times  of  ordinary  and  low  stages  of  water. 
The  cut-otT,  through  what  is  known  as  the  Grant 
Canal,  in  1S7<)  removed  the  business  portion  of 
Vicksburg  fully  two  or  three  miles  from  the  river. 
In  times  of  high  water  boats  can  land  at  the  old 
wharves  through  Centennial  Lake,  which  was  the 
former  bed  of  the  river.  Some  years  ago  General 
T.  C.  Catchings,  the  able  member  of  Congress 
representing  the  congressional  district  in  which 
Vicksburg  is  situated,  secured  from  Congress  ap- 
propriate legislation  looking  to  the  turning  of 
Yazoo  River,  which  empties  into  the  Mississippi 
River  only  a  few  miles  above  \'icksburg,  into  Cen- 
tennial I^ke,  thence  to  the  Mississi])pi  some  miles 
below  its  present  mouth.  This  will  afford  all  of 
the  facilities  which  were  lost  bv  the  cut-off  in 
1876. 

Accompanying  this  article  is  found  a  drawing 
showing  the  route  of  the  Vazoo  River  through 
Centennial  Lake.  This  improvement  is  rapidly 
])rogressing  to  completion  and  will  be  one  of  the 
engineering  wonders  of  the  United  States,  as  the 
Vazoo  is  a  river  of  considerable  importance,  and 
has  a  large  volume  of  discharge.  In  fact,  it  is 
rated,  next  to  the  Red  and  Arkansas  Rivers,  as 
one  of  the  best  and  largest  affluents  of  the  Miss- 
issip])i  in  the  South.  With  the  building  of  perma- 
nent levees  beyond  the  danger  of  possible  over- 
flow, and  with  the  natural  improvement  which  will 
take  place  in  the  Tensas  basin  therefrom,  Vicks- 
burg will  enjoy  a  large  traffic  from  that  section  of 
the  countrv. 

In    both    the   commercial   and   industrial   lines 

* 

\'icksburg  is  unii^alfy  strong.     Here  are  situated 


WARREN  COUNTY,  MISSISSIPPI 

For  popnlatloi],  see  page  351. 
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soiiit:  of  the  tinc?.i  oil  mills  and  luml 
found  on  the  Mississippi  River.  1 
merchants  do  a  large  business  both 
boat,  while  the  retailers  secure  a  go 
thai  portion  of  the  population  engagi 
enterprises,  from  a  very  fertile  hill  i 
lies  contiguous  to  it.  as  well  as  fro 
tions  of  the  rich  hottoms. 

\'icksburg  has  exceptional  banl 
All  of  her  banks  are  financially  strc 
are  several.  These  afford  ample  ca 
iht  h€a\-j-  crops  which  seek  \'icksbi 
let.  This  city  has  two  commercial 
the  Cotton  Exchange  and  the  M 
change,  each  of  which  has  a  largt 
Recently  Vickshiirg  has  undertaki 
hensive  system  ui  sewerage,  and  on 
electric  street  car  services  has  beei 
about  two  or  three  years.  In  conn* 
building  of  this  road  was  opened  u 
the  city. 

Vicksburg  in  the  coming  years 
known  to  distant  sections  througl 
cemeterj-.  and  the  national  park,  w 
has  decreeil  shall  be  established  hi 
turesque  hills  which  lie  around  V 
which  were  the  scene  of  the  sanguir 
the  last  war,  will  be  beautified  and  1 
generations  in  memorj'  of  the  gallai 
.\merican  soldier  on  both  sides — of  t 
in  the  trenches  in  defending  the  ^ 
well  as  of  those  who  made  the  hen 
the  impregnable  line  of  breastwork; 
of  frowning  cannnn. 

YAZOO  CITY,  MISSISS 

V3zf>o  City  is  the  county  seat  of 
which  is  one  of  the  wealthiest  in 
next  to  the  largest. 

It  is  built  on  the  bluffs  overlot 
Yaroo-Mississippi  Delta,  in  which  li 
the  county  of  Vazoo. 

The  population  of  Yazoo  City  ii 
M*:  in  l«i90,  3.358,  and  in  190it  it 
rapid  increase,  having  4,994  inhabit 

It  is  one  of  the  largest  cotton  i 
State,  and  is  doing  a  constantly  ii 

The    Vazoo    River  is    navigable 
arctinil,  and  has  a  regular  packet 
■^ •— ,  at  this  place. 
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to  be  It  has  fine  natural  drainage,  and  also  a  modern 

lesale  underground  sewerage  system.     Artesian  water  is 

id  by  used  exclusively. 

from  The  city  has  three  banks,  the  total  capital  stock 
strial  being  $200,000 :  The  First  National  Bank  with  a 
vhich  capital  stock  and  surplus  of  $60,000,  the  Bank  of 
anta-  Yazoo  City  with  a  capital  stock  and  surplus  of 
$110,000,  and  the  Commercial  State  Bank  with  a 
lities.  capital  and  surplus  of  $60,000. 
there  It  has  the  usual  complement  of  wholesale  and 
move  retail  business  houses  and  many  industrial  enter- 
out-  prises. 

:ions,  A   library  endowed   by   Mrs.    Fanny  J.   Ricks, 

Ex-  widow  of  the  late  General  B.  S.  Ricks,  is  one  of  the 

•ship,  features  of  the  city;  also,  the  $35,000  opera  house, 

tipre-  There  are  six  miles  of  paved  streets,  electric 

Snest  lights  and  water  works. 

i  for  A   cotton   mill   with    a  capital   of   $100,000   is 

h  the  planned.     The  site  has  already  been  bought,  and 

near  the  factory  will  soon  be  a  reality. 

There  are  two  oil  mills;  one  of  the  mills  of  the 

best  Mississippi  Cotton  Oil  Company  is  situated  here, 

ional  and  the  Producers'  company  also  have  a  mill. 

gress  The  People's  AVarehouse  &  Compress  Co.  have 

pic-  one  of  the  largest  warehouses  in  the  South.     The 

and  concern  is  capitalized  at  $165,000,  all  owned  by 

ct  in  home  people.     It  has  a  storage  capacity  of  32,000 

ature  bales  of  cotton. 

if  the  Yazoo  City  has  railway  connection' north  and 

were  south  by  the  Yazoo  &  Mississippi  Valley  Railway, 

y^  as  2i^^tl  as  before  mentioned,  is  situated  on  the  Yazoo 

:s  on  River,  which,  with  its  affluents,  have  the  full  sweep 

rows  oi  the  western  side  of  the  great  delta,  and  these 
give  Yazoo  City  splendid  facilities  for  the  transac- 
tion of  its  present  trade,  and  for  an  increase  which 
must  inevitablv  come, 

jnty,  Yazoo  City  is  fully  abreast  of  other  places  of  like 

a^^  size  and  importance  in  churches  and  schools. 

rich  GREENWOOD,  MISSISSIPPI 

)n  of  This  is  one  of  the  most  remarkable  cities  in  the 

delta  in  its  growth  and  in  the  growth  of  the  indus- 

s  2,-      trial  enterprises  which  largely  support  it. 

nore  In  1880  Greenwood  had  a  population  of  308, 

in  1890  of  1,055,  and  in   1890  its  population  is 

I  the      3,026,  showing  a  most  remarkable  increase  for  the 

busi-      past  two  decades. 

It  is  situated  on  the  banks  of  the  Yazoo  River, 

year      and    has    railway    communication    by    both    the 

with  Georgia  Pacific  division  of  the  Southern  Railway 
and  a  branch  of  the  Yazoo  &  Mississippi  Valley. 


In  lS9fi  its  entire  assessed  va 
857,494;  in  19nO  (in  the  space  ol 
increase  of  assessed  valuation  ha; 
making  the  assessed  vahiation  fc 
LaFlore  nearly  four  niiilions  of  d< 

Greenwood  has  three  banks;  the 
the  Bank  of  Greenwood,  each  wit 
tal,  and  the  Batik  of  LaFlore  with 
It  has  several  wholesale  houses,  co 
oil  mills,  machine  works  and  four 
ies.  electric  lights,  and  stave  factoi 
tory-,  hardwood  and  planing  mills, 
industriaJ  enterprises. 

A  handsome  school  house  is  ne; 
at  a  total  cost  nf  $20,000.  In  a<I« 
way  facilities  mentioned  above,  ii 
Tallahatchie,  and  Yallobusha  R\\ 
well  known,  run  tbronp;h  some  of 
sections  of  the  State  of  Mississipp 

This  city  has  several  tine  churc 
did  well-equipped  public  school 
the  most  attractive  features  of  tl 
becoming  common  in  the  Delta, 
anesian  well  water,  which  gushe 
pressure,  and  is  suflicient  to  sup 
pipes,  all  the  business  houses  and 
citv. 


GREENVILLE.  MISSI 
Population   1S80,  2,191:  1890. 
642. 

In  the  description  of  the  allu 
Yazoo-Mississippi  Delta  metilini 
of  the  remarkable  increase  in  p 
countv  of  Washington,  (ireen 
scat,  has  kept  fully  up  with  ihi 
county,  perhaps  exceeding  it  in 
grown  within  the  last  twenty  yea 
rillage  on  the  banks  of  the  ifissi; 
a  small  retail  business,  into  one  of 
ous  and  growing  cities  of  the  de 
polilan  in  all  respects.  It  has  a 
lem,  affording  abundantly  the  h 
artesian  water;  a  sewerage  systei 
to  completion,  a  fire  departnieni 
ptiblic  school  system.  It  has 
houses  that  do  a  large  business, 
wholesale  grocery  house  in  the 
ippi  is  at  Greenville.  There  art 
six  oil  mills  and  three  cotton  cr 
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$3,-  several  sawmills  of  the  latest  design.     This  is  the 

the  terminus  in  the  alhivial  valley  of  the  Great  South- 

r55,  ern  Railwav  svstem,  which  affords  direct  connec- 

'  of  tion  with  the  coal  fields  of  Alabama.     This  com- 
pany has  a  coal  tipple  at  this  place,  and  within  the 

and  last  five  years  has  built  up  a  splendid  coal  business 

api-  down  the  Mississippi  River,  handling  the  Alabama 

ital.  coal.     The  exact  figures  showing  the  amount  of 

;ton  these  shipments  is  not  at  hand,  but  it  is  very  large 

tor-  and  rapidly  increasing.  The  Riverside  division  and 

fac-  two  other  branches  of  the   Yazoo  &  Mississippi 

ther  Valley  enter  Greenville.     It  is  in  direct  connec- 
tion with  all  parts  of  the  Mississippi  Valley  by  rail- 

tion  wav  communication,  and  is  admirablv  situated  for 

rail-  the  extension  of  its  business. 

zoo,  There  are  several  new  industries  cither  in  course 

is  is  of  erection  or  contemplated.     A  cordial  invitation 

vial  is  extended  to  capitalists  seeking  location  for  any 
kind  of  industrial  enterprises,  either  in  cotton  or 

len-  wooden  manufactures.     A  cotton  mill  is  one  of  the 

t  of  enterprises  which  has  assimied  tangible  shape,  and 

h  is  will  soon  give  this  enterprising  little  city  prestige 

:ent  in  that  direction. 

reat 

s  of  CLARKSDALE,  MISSISISSPPI 

thp 

This  city  is  one  of  the  best  examples  of  rapid 
growth  caused  by  the  development  surrounding 
alluvial  sections,  and  by  the  building  of  new  rail- 
roads which  largely  center  here.  The  1880  cen- 
,  7,-  sus  shows  no  such  place  as  Clarksdale.  The  1890 
census  gives  it  78 J  inhabitants,  and  it  w^as  a  busy 

the  and  growing  town  then.  The  present  census  gives 
lade      a  population  of  1,711  souls.     Clarksdale  is  so  sit- 

the  uated  that,  by  means  of  railroad  branches,  it  com- 
mty      mands  an  important  strategic  position  in  the  great 

the      delta.     The  Y.  &  M.  V.  R.  R.  branches  out  from 

has  it  in  several  directions,  and  a  rapid  increase  in  pop- 
ntry  ulation,  following  the  opening  up  of  new  planta- 
vvith  tions  and  new  industries  in  all  directions,  must 
per-  inevitably  take  place.  At  present  it  has  cotton 
itro-  compresses,  oil  mills,  woodworking  industries, 
sys-  an  ice  factory,  and  other  minor  industries.  It  is 
)t  of  one  of  the  county  seats  of  the  large,  rich  county  of 
ning  Coahoma,  and  a  fine  court  house  adds  to  the 
>ugh  beauty  of  the  little  city.  Two  sound,  well-rhan- 
;sale  aged  and  successful  banks  afford  ample  capital 
gest  for  all  purposes.  This  must  develop  into  one  of 
siss-  the  largest  cities  of  the  delta.  Its  location  and 
lere,  surroundings  are  such  that  improvement  in  this 
;ides      direction,  which  is  now  constantly  going  on,  will 


naturally  increase  with  even  greati 
keeping  with  the  improvement  and  i 
ing  around  it.  It  offers  fine  opporti 
investor,  manufacturer  and  business 

Rosedale,  one  of  tlie  county  seats, 
miils  and  soon-to-be  cotton  oil  mil 
the  other  county  seat,  with  its  sevi 
enterprises  and  its  growing  trade  wii 
of  the  rich  country  which  is  lieing  opt 
nison.  Shelby,  Shaws,  Benoit  and  oth 
the  thriving  towns  of  Bohvar  count 

In  Coahoma  county,  besides  Clark; 
mention  has  been  made.  Friars  P 
county  seat,  and  at  present  dividii 
with  Clarksdale,  is  the  oldest  and  5 
town  in  the  county.  It  has  a  banl 
and  many  handsome  residences. 

Other  towns  are  Lula.  Jonestow 
■oiis,  Coahoma,  all  showing  an  upw. 
growth  in  keeping  with  the  openii 
homes,  the  increase  in  the  lumber  i 
erection  of  woodworking  plants 
<xmnty,   lying  north   of  Coahoma. 


■■CiSTERED  CATTLE  AS  THEY  CAME 
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y  in  show  niucii  growth  and  business  activity:     Tunica, 

uild-  which  has  several  mills;  Hollywood,  where  is  situ- 

■  the  ated  the  fine  oil  mill  of  Tate  Brothers,  of  Memphis; 

Robinsonville  and  other  places.     In  the  counties 

saw-  further  west  we  find  some  rapidly  growing  places, 

and.  Not  only  are  there  prosperous  towns  on  the  older 

■trial  railroads,    but    even    in    the    new,    recently   built 

;rior  branches,  are  growing  towns,  and  industrial  condi- 

jun-  tions  which  are  particularly  gratifying:  Moorhead, 

long  with  its  stave  factories  and  sawmills,  with  its  fine 

cotton   mill;   Indianola,   the  county  seat   of  Sun- 

hich  flower  county;  Baird,  Tchula.  Belzoni,  Tutwiler, 

first  Webbs.   Minter  City,   Philippi,  Graball.   Ittabena, 

anor  Rolling  Fork  the  county  seat  of  Sharkey  county; 

■gest  Gary,  and  in  fact  dozens  of  other  rising  places, 

mill.  Much  of  this  development  is  the  result  of  private 

ventures  in  railroad  building,  no  less  than  three 

Ly-  railroads,   one  from    Rosedale  to  the  southeast, 

ie  of  another  from  Leland  or  Greenville  to  the  east,  and 

new  a  third  from  Moorhead  south.     These  were  pro- 

.  the  jected  and  either  partly  or  wholly  built  by  their 

mica  enterprising  projectors.     They  all  now  form  a  part 

nvns  of  the  Yazoo  &  Mississippi  Valley  R.  R. 


JEFFERSON  PARISH 

AsMSSrd  Valnation  1S90 

1899 

Area 395  sqni 

LAFOURCHE  PARIS! 

AatcMcd  Valnadoa  1S90 

'■         1899 

Aiea 1,024  sqna 

MADISON  PARISH 

Assessed  Valuation  I B99 

Area 670  sqna 

MOREHOUSE  PARISI 

Assessed  Valualiou  1890 

«K99 

NATCHITOCHES  PARI 

AacMtd  Valnation  1890 

"899 

Are* i.J9o»()ui 

OUACHITA  PARISH 
Asaessed  Valuation  1890 

1899 

Area 6jo  squi 

PLAQUEMINES  PARIJ 

Assessed  Valuation  1690 

Area  930  "qu" 

POINTE  COUPEE  PARI 

Assessed  Valuation  i&99 

Aie« 575»q«" 

RAPIDES  PARISH 

Asseroed  Valnalinn  1890 

1899 

Area 1.498  sq™ 

RED  RIVER  PARISH 

Assessed  Valuation  1S99 

Area j86  squa 

RICHLAND  PARISH 

d  Valuation  1890 

1899 

578  squ» 

ST.  BERNARD  PARIS 

4  Valnation  1890 =. 

1899 

Area &80  b<[UB 

ST.  CHARLES  PARISI 

Assessed  Valuation  1890 

1899 

Area 184  squa 

ST.  JAMES  PARISH 

AjMased  Valuation  1890 

■•  1899 

Are* 3o8s(iua 

ST,  JOHN  BAPTISTE  PAI 
Aaaesaed  Valuation  1S90 

1899 

Area 190  >  qua 

ST.  MARTIN  PARISH 

i  Valuation  1890 

1899 6i85.ua 
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....  to.083,975 
•.••..  3.736,347 

oiles,  all  alluvial 


I2.376.925 

2.560,334 

lUet,  all  alluvial 


11,766,350 

liles,  all  alluvial 


|2, 106,455 
2,ii'j,i88 


12,789,460 

3.683.610 

liles,  }i  alluvial 


ST.  MARY  PARISH 

Valuation  1890 , l3,385«36o 

**  **         1899 5,011,090 

Area 648  square  miles,  all  alluvial 

TENSAS  PARISH 

Assessed  Valuation  1899 $1,410,810 

Area 612  square  miles,  all  alluvial 

TERRE  BONNE  PARISH 


Assessed  Valuation  1890 11,692,744 

•*  •*         1899 2,493.049 

Area 1,806  square  miles,  all  alluvial 

WEST  BATON  ROUGE  PARISH 

Assessed  Valuation  1890 |i,o86,s8o 

**  **         i8y9 2,306,160 

Area 210  square  miles,  all  alluvial 

WEST  CARROLL  PARISH 

Assessed  Valuation  1899 ^538,855 

Area 380  square  miles,  ^  alluvial 


....  12,890,408 

....     3*601,045 

liles,  %  alluvial 


....  11,934,005 
lies,  idl  alluvia. 


....  ti, 574,508 
ilea,  all  alluvial 


....  13.516,700 
....  4,604,575 
ilea,  }^  alluvial 


....  11,003,490 
ilea,  i^  alluvial 


11,260,898 

..   .     1,296.733 
lies,  ^  alluvial 


....  $  842490 
...  1.043.169 
les,  all  alluvial 


...  |i,347."8 
...     1,831,120 

les,  all  alluvial 


...  11,666,877 
. . .  2,098,826 
es,  all  alluvial 


...  11,164.290 
. . .  1,683,078 
es,  all  alluvial 


...  11,408,320 
...  1,904.200 
ss,  all  alluvial 


LOUISIANA 

Louisiana,  the  pearl  of  the  southern  tier  of  States, 
the  mother  of  a  populous  galaxy  of  daughters,  the 
possessor  of  the  largest  area  of  alluvium  in  the 
Mississippi  Valley,  the  State  from  which  the  great 
Mississippi,  through  several  mouths,  finds  its  way 
to  the  sea.  is  attractive  and  interesting  from  many 
points  of  view. 

The  romance  of  its  early  settlement,  and  of  the 
"Mississippi  Bubble/'  the  antiquity  of  its  cities,  the 
ever-present  interest  in  its  quaint  Spanish  and 
French  architecture  lends  charm  and  piquancy  to 
its  history. 

But  this  is  not  a  book  of  hi^story.  It  is  a  book 
of  description.  It  is  not  a  book  of  poetry,  but  a 
book  of  practicality,  and  therefore  we  must  deal 
with  Louisiana  as  she  is  to-day,  and  with  her  as  she 
will  be  to-morrow  when  her  alluvium,  the  youngest 
land  formation,  but  the  richest  on  the  American 
continent,  fully  responds  to  the  efforts  of  the  hus- 
bandman. Possessing  nearly  one-half  of  the  entire 
overflow  lands  of  the  Mississippi  River  Valley  it  is 
the  cane  field  and  the  rice  field  of  our  Southern 
coimtry.  There  are  millions  of  acres  of  land  lying 
almost  on  a  level  with  the  sea  which  will,  by  drain- 
age and  by  land  making  through  some  future  sys- 
tem of  hvdraulics,  become  as  fullv  cultivated  as  are 
the  fertile  fields  along  the  bayous  and  on  the  banks 
of  the  great  Mississippi.  When  the  levees  shall  have 
been  built,  like  the  dikes  of  Holland,  beyond  the 
danger  of  recurring  floods,  then  will  the  river  be 
permitted,  under  some  intelligent  system,  to  build 
up  these  waste  places — the  same  process  of  land 
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0  ing.    There  are  at  various  points  along  the  Atcha- 

falaya,  the  Teche,  and  in  fact  along  all  the  bayous 

e  and  lakes  of  this  region,  sawmills  engaged  iii  cut- 

>-  ting  and  shipping  to  distant  markets  vast  quanti- 

e  ties  of  cypress,  and  it  forms  one  of  the  most  im- 

e  portant  industries  of  the  State.    The  forests  in  the 

I-  alluvial   portions   of  the   State,  along   the   water 

i-  courses,  and  in  the  swamps,  are  covered  with  m.oss, 

)f  and  its  gathering  and  curing  is  an  important  in- 

r-  dustry,  employing  thousands  of  people, 

h  Along  the  Gulf  of  Mexico,  in  the  bays  and  lakes 

:-  which  mark  the  southern  border  of  the  State,  are 

)f  great  quantities    of    fish  and  oysters,  which  also 

ir  give  employment  to  many  thousands  of  people. 

The  oyster  industry  is  rather  local  at  present,  but 
n  •  it  bids  fair,  under  careful  nursing,  to  be  a  source  of 

e  great  revenue  to  the  inhabitants  of  the  State.    The 

r-  area  of  sounds  and  shallow^  lakes,  inlets,  etc.,  which 

e  are  adapted  to  the  cultivation  of  oysters,  is  very 

e  large,  in  fact,  the  coastHne  of  Louisiana  is  greater 

d  than  that  of  any  other  State,  save  Florida, 

r.  There  is  an  error  prevalent  regarding  the  heat  of 

r-  the  extreme  South,  and  that  as  Louisiana  lies  very 

J,  far  south  that  it  is  oppressively  warm.  Such  rcason- 

e  ing  is  erroneous,  as  the  water  surface  of  the  State  is 

i-  so  great, and  as  in  the  summer  time  the  south  winds 

s-  prevail,  there  is  nearly  always  a  cool  sea  breeze, 

d  The  fact  is,  speaking  of  the  climate  of  New  Orleans, 

one  might  say  that  it  is  a  perfect  one  in  the  winter- 

le  time,  and  pleasant  in  the  summer. 

1-  There  are  over  3,500  miles  of  navigable  water- 

n  wavs  within  the  confines  of  the  State, 

t-  The  Louisiana  State  Board  of  Agriculture  has 

e-  issued  a  truthful  and  conservative  statement  re- 

Df  garding  Louisiana.     From  its  interesting  pages  is 

1-  taken  a  description  of  the  alluvial  lands  of  the  North 

:e  and  South  of  Louisiana,  as  well  as  some  valuable 

ts  facts  regarding  the  raising  of  sugar  and  the  possi- 

11  bilities  of  development  in  that  line. 
d 
s- 
:o 

le  This  region  may  be  conveniently  subdivided  into 

is  three  parts:    First,  alluvial  of  Mississippi  River  and 

it  its  outlying  bayous;  second,  alluvial  of  Red  River 

vv  and  its  outlying  bayous;  third,  the  marshes  of  the 

)r  coast  and  lakes. 

s-  This  region  occupies  about  19,000  square  miles, 

and  its  vast  possibilities  in  the  near  future  for  sup- 

:i-  porting  millions  of  beings  are  simply  inconceivable. 

t-  The  lands  of  this  section  are  now  leveed  against  the 
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annual  encroaching  floods  of  the  rivei 
verse  them.  Large  sums  are  annually 
larging  and  strengthening  these  prot 
waJls.  When  these  streams,  as  they  \vi 
}-ears.  shall  he  safely  controlled  in 
rises,  and  the  confidence  of  the  peopl> 
in  the  ability  of  levees  to  thoroughly  | 
will  a  full  appreciation  of  the  intrins 
these  lands  be  realized,  and  high  vali 
tished. 

Dr.  Hilgard  speaks  of  this  region  ; 
fertile  agricultural  lands  of  the  State, 
few  and  surpassed  by  none  in  llie  wor 
live  capacity." 

The  parishes  of  this  region  north  of 
Red  River  are  East  Carroll.  Madison 
Concordia  entirely,  and  parts  of  Mon 
chita.  Union,  West  Carroll.  Richlan 
Caldwell,  and  Catahoula.  South  of  t 
Red  River  the  whole  of  the  following 
included  in  this  region:  Pointe  Coup 
ton  Rouge,  Iben'ilic,  Ascension,  Ass 
James,  St.  John.  St.  Charles,  Jeffers 
St.  Bernard.  Plaquemines,  Lafourche. 
St.  Mary.  St.  Martin  and  Iberia.  Par 
les.  West  Feliciana  and  East  Baton  R' 
alluvial.  In  treating  of  the  soils  of  t 
would  be  best,  perhaps,  to  adopt  the 
and  call  all  of  that  portion  north  of  t 
Red  River  north  Louisiana,  and  all 
south  Louisiana.  This  should  be  dor 
an  agricultural  standpoint,  since  the 
nonhem  sections  are  of  a  lighter,  ban 
than  tliose  of  the  southern  section. 
chief  crop  in  the  former,  while  sugar  < 
inales  among  crops  in  the  latter. 


ALLUVIAL  LANDS  IN  NORTH 

Crossing  the  Staie  from  the  Mist 
westward  along  the  -Arkansas  line,  oi 
alluvial  bottoms  separated  by  spur; 
ruoning  down  from  Arkansas,  until 
of  the  Ouachita  art  encountered.  B 
and  Tiger  are  encountere<l  aficr  a 
alttn-ial  bottoms  of  eight  miles  from  th 
ward  of  these  bayous  begin  the  bayov 
(btuff  formation),  which  are  here  abo 
wide.  They  extend  in  a  widening  bell 
ward  eight-five  miles,  terminating  in 
—=•' — '  extent  occurrs  just  noi 
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tra-  boro,  in  Franklin  parish,  and  is  here  nearly  twenty- 

{  en-  five  miles. 

arth  Descending  from  these  hills,  going  westward 
few  along  the  Arkansas  line,  the  valley  of  the  Boeuf 
nual  River  is  entered.  This  extremelv  fertile  vallev  is 
shed  here  also  about  eight  miles  wide  and  extends  south- 
then  ward,  with  about  the  same  width  until  it  merges 
:s  of  into  the  valley  of  the  Ouachita  River,  eighty  miles 
stab-  distant. 

Westward  of  the  Boeuf  River  *'alluvials,"  we  en- 

nost  counter  a  true    ridge    of    the    tertiary  formation 

d  by  stretching    out    from    Arkansas  well    down    into 

due-  Louisiana,  and  cut  off  at  some  remote  day  from 
the  main  hills  by  the  Ouachita  River  and  its  tribu- 

th  of  taries. 

and  This  ridge  has  been  intersected  by  bayou  Bar- 

.^ua-  tholomew  (which  empties  into  the  Ouachita),  leav- 

klin,  ing  a  narrow  tongue  between  it  and  its  confluent, 

h  of  This  ridge  varies  in  width  from  four  to  thirty-five 

3  are  miles,  and  is  known  locally  as  Bastrop  Hills,  the 

:  Ba-  town  of  Bastrop,  the  parish-seat  of  Morehouse  par- 

,  St.  ish,  being  situated  thereon. 

2ans,  The  Ouachita  River  forms  the  western  boundary 

mne,  of  the  flood  plain  of  the  Mississippi  Valley,  and 

oyel-  borders  the  hill  country  (good  uplands),  of  Union, 

also  Ouachita,  Caldwell,  and  Catahoula  parishes.  Along 

:)n  it  this  river  and  its  tributaries,  bayous  d'Arbonne,  De 

stom  Siard  and  Bartholomew,  some  of  the  finest  cotton 

th  of  plantations  of  the  State  are  situated.    Tliese  alluvial 

of  it  lands  are  in  many  respects  most  desirable,  since 

from  their  easy  culture,  profuse  fertility  and  absence  of 

t  the  levees  (the  upper  Ouachita  being  above  the  highest 

acter  overflow),  all  conspire  to  give  profitable  returns 

s  the  under  good  culture  and  management.     The  ter- 

lom-  tiar}'  ridges  mentioned  above  are  similar  to  the 
good  uplands  described  elsewhere.  There  arc  some 
*'prairies''  scattered  through  these  ridges,  with  soils 

ANA  ^'^irying  from  pure  sands  to  whitish  clays.  In  Ash- 
ley county,  Ark.,  similar  prairies,  with  the  latter 

.^iver  soils,   have,  by  drainage  and   tillage,   been  made 

nters  highly  profitable. 

land  Seymours'  and  DubulTs,  in  northern  Morehouse, 

west  and  Prairie  du  Bois,  in  southern  Ouachita,  are  of 

aeon  sufficient  size  to  merit  a  distinct  coloring  on  the 

over  agricultural  map  of  the  State.    Prairies  Mer  Rouge 

Vest-  and  Jefferson  lie  at  the  eastern  foot  of  the  ridge  in 

Hills  Morehouse  parish.       They  are  extremely  fertile 

miles  tracts  of  a  few  thousand  acres  each,  and  properly 

Duth-  belong  to  the  "bluff  formation."    The  name  of  the 

;land.  former,  Mer  Rouge  (Red  Sea),  is  derived  from  the 

inns-  prevalence  of  a  sumac  (Rhus  copalina),  whose  ber- 


ries  in  autunm  are  brilliantly  red.  " 
a  few  hawthorn,  are  the  only  trees  j 
prairies. 

The  Mississippi  River Commissior 
of  the  overflow  lands  of  Xxiiiisiana  a 
miles  or  9,404.800  acres.  Thus  t 
of  the  total  area  given  by  the  Mi 
Conimission  lies  in  the  State  of  Loii 

Descending  the  western  banks  of 
River  from  the  .\rkansas  line  to  tl 
lands  are  found,  and  the  entire  com 
wholly  alluvial.  Levees  constnicti 
lained  at  public  expense  extend  this 
and  protect  the  lands  from  overflow 
Examination  «ill  show  that  the  hi 
this  alluvial  region  are  immediately  i 
the  river.  This  is  true  of  every  str 
flows  its  banks  in  high  water.  It  i 
throughout  its  course  by  a  ridge,  t 
the  debris  deposited  by  it  in  each  s 
flow.  From  this  ridge  the  lands  sl< 
low-lying  cypress  swamp,  w  hich  is  us 
age  basin  between  the  two  streams. 

The  bank  of  the  Mississippi  Rive 
opposite  Vicksburg,  Miss.,  is  eight 
banks  of  the  Tensas,  twenty  feet 
fourche,  and  ten  above  Monroe,  oi 
the  Onachita.  Before  the  days  o 
overllow  carried  the  waters  to  the: 
and  frequently  filled  the  entire  alUivi- 
up  to  the  banks  on  both  streams.  1 
stiicted  settlement  on  these  lands  ii 
now,  with  our  system  of  levees  peri 
peered  that  they  v\ill  be  rapidly  occu] 

The  soil  next  to  the  river  is  not  o 
in  elevation,  but  is,  as  a  rule,  the  lig 
est — the  amount  of  sand  dependinj 
the  size  and  velocity  of  the  strean" 
Hence,  on  the  Mississippi  River,  soi! 
profitable  cultivation  are  sometimes 
sandy  or  loamy  front  lands  can  easily 
ed  from  the  stiff  hack  lands  by  the  tr 
north  Louisiana  the  tree  growth  of 
is  Cottonwood,  which  is  supplanted 
on  similar  lands  in  south  Louisiana. 
cJwrthere,  the  front  lands  are  forn 
posits  from  the  present  river,  while 
are  the  deposits  from  an  ancient  stre^ 
dateil  our  present  river,  and  one  w 
liltle  or  no  current.  They  closely  re; 
soils  now  being  formed  in  our  swan 
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I,  and  universally  known  in  north  Louisiana  as  **buck- 

these  shot"  lands,  on  account  of  the  excellent  quality 

which  they  possess  of  crumbling  into  small  round- 
5  area  ish  fragments  on  drying — a  property  which  gives 
[juare  them  the  highest  agricultural  value,  since  they  com- 
e-half bine  the  high  fertility  of  clay  soils  with  the  easy 
River  tilth  of  light,  loamy  ones.    The  dark,  buckshot  soils 

are  esteemed,  for  pennanent  productiveness,  the 

>sippi  finest  soils  in  the  world. 

0  up-  Analyses  made  of  similar  soils  from  Mississippi 

snt  is  by  Dr.  Hilgard,  show  them  to  contain  the  largest 

nain-  amount  of  plant  food,  and  "justify  the  reputation  of 

ance,  being  the  most  productive  and  durable  soil  of  the 

r-ater.  Mississippi  bottoms.''    Unlike  most  other  clay  soils, 

ds  of  they  may  be  tilted  at  almost  any  time  when  the 

ks  of  plow  can  be  propelled  through  them,  because,  on 

over-  drying,  they  crumble  spontaneously  into  a  loose 

mied  mass  of  better  tilth  than  many  an  elaborately  tilled 

nt  of  upland  soil.    It  is  of  such  a  depth  that  the  deepest 

over-  tillage,  even  by  the  steam  plow,  would  not  reach 

to  a  beyond  the  true  soil  material;  and  its  high  absorp- 

Irain-  tive    power    secures    crops    against    injury    from 

drought.    At  the  same  time  (owing,  doubtless,  to 

iana,  its  being  traversed  by  innumerable  fine  cracks  and 

t  the  underlaid  by  gravel  or  sand),  it  drains  quite  readily. 

La-  The  front  lands  are  also  highly  esteemed,  and  but 

:cs  of  for  the  proximity  of  the  "buckshot  lands/'  with 

ivery  which  they  are  compared,  they  would  be  held  of  the 

evels  highest  value.    Drainage  and  proper  tillage  will  al- 

even  ways  evoke  from  these  soils  the  highest  yields. 
Is  re- 
,  but 

5  ex-  Here  the  scene  changes.     Both  the  crops  and 

the  landscape  vary  from  those  described.     Sugar 

fhest  cane  now  becomes  the  chief  crop,  while  the  culti- 

andi-  vatable  soil  adjacent  to  the    banks    decreases  in 

ipon  width  as  we  descend  the  river.     Above  the  Red 

g  it.  River  all  of  the  so-called  bayous  became  ultimately 

y  for  tributaries  of  the  Mississippi.     Below  Red  River 

Tiese  there  is  a  perfect  network  of  bayous,  leaving  the 

uish-  river  outlets  to  the  Gulf  for  the  enormous  volumes 

.    In  of  water  pouring  through  the  Mississippi  in  times 

land  of  flood.    Along  these  bayous  lie  extensive  areas  of 

Jlow  arable  land,  cultivated  in  sugar  cane,  corn,  rice,  etc. 

ined  Here,  as  well  as  on  the  banks  of  the  Mississippi, 

:  de-  extensive  and  highly  improved  sugar  plantations, 

ands  with  palatial  homes,  large  and  splendidly  equipped 

mte-  sugar-houses,  and  well  arranged  laborers'  quarters, 

ssed  are  everywhere  to  be  found.    Between  the  bayous 

clav  and  back  from  the  main  river    occur    extensive 

•  are  swamps  of  cypress  and  swamp  cane,  the  latter  less 
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For  population,  see  page  35a ; 
other  statistics,  page  518. 


ahundam  near  the  coast.  The  la 
the  river  varies  in  breadth  (rom  or 
while  on  the  bayous  it  is  from  a  fe 
to  (111c  or  two  miles.  liack  of  the 
,ire  tlic  wniided  swamps,  into  whicl 
ilie  planialion  is  sent. 

Sonietirtii^s  detached  portions  oi 
ing  no  present  reference  to  any 
streams,  arc  found  four  to  ten  milt 
eni  water  courses.  They  are  nsua 
timber.  an<l  in  clearing^,  the  latter 
such  clearings  are  usually  know 
Again,  small  islands  just  up  out  o 
abound  in  ^wamp  cane,  which  fui 
grazing  for  stock  in  the  winter. 

To  these  islands,  cattle  were  f 
large  numbers,  and  hence  were  cal 

As  we  descend  the  Mississippi, 
varied  in  character.  As  a  rule  the 
and  true  buckshot  soils  are  rare, 
probably  too  deep  to  take  part  ii 
Usually  the  soils  of  this  region  ; 
three  classes — "sandy,"  "mi.\ed."  a 
vary  only  in  the  proportion  of  da; 
those  with  ihe  least  are  called  sand^ 
the  largest  amount  stiff.  The  mixt 
mediate  in  character.  As  a  rule,  th 
the  most  esteemed,  being  easier  til 
Their  relation  to  heat  is  such  that 
to  start  vegetation  in  the  spring  ai 
fall  to  be  affected  by  frost.s.  The 
is  true  in  regard  to  the  stitT  soils, 
color,  they  absorb  heat  rapidly  in 
thus  force  an  early  vegetation.  It 
count  of  rapid  radiation  of  heat,  t 
to  be  hurt  by  the  frost.  They  are 
and  cultivate,  and  hence  are  not  in  I 
the  other  band,  they  usually  give 
but  a  lower  tonnage  per  acre  tl 
ilixed  s.oi]s  possess  properties  i 
tween  those  descril)ed.  and  are  ver 
probable  that  for  all  purposes  tin 
valuaiile  of  the  three.  It  frequen' 
all  three  of  these  soils  may  occur  in 
fact,  so  frequent  in  the  immediate 
crevas=es  and  overflows  that  the  ei 
of  south  Louisiana  may  be  ascribe 
original  deposits  made  by  the  rive 
were  being  formed,  and  before 
levees,  are  rarely  within  the  reai 
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Hence  the  diversification  of  soils  within  a  small 
area. 

Numerous  analyses  of  soils  taken  throughout 
south  Louisiana  have  been  made,  covering  every 
varietv  from  the  sandiest  to  the  stiffest  clav,  and 
they  all  show  them  to  be  rich  in  the  essential  ele- 
ments of  plant  food,  and,  as  a  rule,  require  only 
physical  amelioration  (chiefly  drainage  and  good 
culture),  to  produce  excellent  crops.  Since  all  these 
lands  slope  away  from  the  river  to  the  swamps,  they 
can,  as  a  rule,  be  easily  drained  by  open  ditches. 
Tiles  have  also  been  used  successfully  and  exten- 
sively. Their  great  cost  have  prevented  their  gen- 
eral use. 

It  would  not  be  supposed  that  south  Louisiana 
alluvial  parishes,  which  have  been  largely  devel- 
oped for  generations,  should  show^  great  increases 
like  those  counties  in  Mississippi,  Arkansas,  and 
Missouri,  which  are  younger  and  have  had  less 
levee  protection,  but  there  are  many  surprises,  no 
doubt,  in  store  for  even  those  who  live  in  Louisiana. 

Take  for  example  the  parish  of  Ascension,  one 
of  the  old  pronounced  sugar  parishes  of  the  stdte, 
and  one  generally  regarded  as  well  settled;  in  iSSO 
the  population  was  16,895.  In  1900  we  find  it  with 
24,142,  an  addition  of  one-half  to  its  population  of 
the  former  date. 

And  this  is  not  due  to  the  fact  that  it  lies  on  the 
Mississippi  River,  for  Iberia,  which  lies  on  the 
western  edge  of  the  alluvial  sections  has  advanced 
from  10,070  in  1880  to  29,015  in  1900,  a  still  larger 
increase.  Ouachita  parish  in  the  Ouachita  valley, 
Natchitoches,  Caddo,  Rapides  in  the  Red  River 
valley,  show  the  greatest  increase.  The  three  par- 
ishes named  in  the  Red  River  valley  have  almost 
doubled  in  population.  Nearly  all  of  the  towns  and 
small  cities  show  gratifying  improvement.  Louisi- 
ana plantation  methods  and  the  comparative  ab- 
sence of  general  manufactures  is  not  conducive  to 
city  growing,  yet  the  towns  and  cities  of  Louisiana 
are  steadily  advancing  in  population  in  keeping 
with  the  general  increase  in  the  state.  Many  large 
hardwood  lumber  manufacturers  have  located  in 
these  regions,  attracted  by  the  magnificent  wealth 
of  cypress  and  other  hardwood  varieties  of  timber 
which  abound  in  such  profusion,  and  have  either 
built  up  new  towns,  or  materially  increased  the  ex- 
isting ones  near  which  they  have  located.  Lutcher, 
in  St.  James  parish,  and  White  Castle  in  Ascension, 
are  conspicuous  examples  of  those  built  up  by  the 
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large  iniils.  Lumber  mills  have  also  contributed 
largely  to  tlie  growth  of  Baton  Rouge,  Donaldson- 
ville.Plaquemine, Morgan  City,  Alexantlria,  Shreve- 
port  and  other  jjlaces. 

The  improved  conditions  and  the  increase  of 
population  in  sunthern  Louisiana  may  be  l;irgely 
attributable  to  the  almost  perfect  levee  conditions 
vvhicb  exist  below  the  mouth  of  Red  River.  That 
this  view  is  correct  is  shown  by  the  fact  that  the 
upper  tier  of  parishes,  which  lie  on  the  river  be- 
tween the  Arkansas  line  :md  mouth  of  Retl  River, 
show  very  little  increase  in  population.  Tlicsc  ]var- 
ishes  are  large  and  fertile:  indeed,  Carroll  parish 
was  the  baimer  parish  nf  the  United  States  in  tlie 
])roduction  of  cotton,  as  shown  by  one  of  the  late 
decennial  census  reports,  but  these  parishes  have 
been  a  ])rey  to  frequent  disasters  l»y  breaking  of 
levees — all  of  them  except  East  Carroll  suftcring 
in  that  manner  as  late  as  l>*fi7.     The  last  named 


parish  escaped  the  overflow  in  that  year.     These 

parishes,  as  well  as  in  others  which  lie  immediately 
in  tiie  rear  of  tliem,  offer  abundant  opportnnities 
to  investors  in  tind)er  ami  agricultural  lands.  Thert 
;>re  al!  kinds  of  hardwood  timber  growing  in  the 
^reat  bottoms  and  swamps  which  lie  in  the  parishes 
of  the  Carrolls,  Madison,  Concordia.  Tensas,  Rich- 
land. PVanklin,  and  the  lands  when  denuded  of  their 
timber  become  the  finest  farming  lands  in  the 
world.  Large  bodies  of  these  lands  have  been  sold 
within  tlie  last  few  years  at  very  low  prices,  and 
there  is  still  nmch  more  to  be  had  at  figures  which 
will  enable  almost  anyone  to  secure  a  fertile  and 
valnalde  farm  for  a  very  small  amount  of  money. 

In  the  hack  of  this  book  are  found  two  pages  de- 
\  otcd  to  a  list  of  real  estate  agents  and  men  who  are 
interested  sntficiently  in  the  good  of  the  country  to 
rc]ilv  to  iufiuiries  regarding  these  alluvial  lands. 
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*   STATE   UNIVERSITY,   BATON   ROUGE,   LOUISIANA 


countries,  and  most  inviting  and  luci 
employment  are  opening  to  its  gradu: 
in  the  various  liranches  of  the  sugai 
in  great  demanii.  One  of  the  young 
the  university  has  recently  accepted 
Hawaii,  at  a  salarj-  of  $6,000  a  year. 

"The  courses  in  mechanical  and  civ 
not  only  give  ihorough  training  ii 
mathematics.  l)iit  fit  the  student  to  fill 
that  are  rapidly  opening  to  capable  ; 
engineers,  nit-  graduates  in  civil  en] 
ready  employment  on  our  railroads  ; 
in  our  slate  and  United  States  eng 
The  course  in  mechanical  engineer 
only  recently  made  a  separate  course 

"The  commercial  course,  establisl 
aims  to  meet  the  increasing  deman* 
mercial  world  for  young  business  n 
liberal  culture.  Thorough  instructioi 
ish  language  \<  .i  prominent  feature  < 

"In  the  general  science  course  tht 
centrates  his  attention  upon  some  o 
group  of  sciences.  iMost  of  the  sti 
course  specialize  in  chemistry,  for  \vl 
University  offers  facilities  and  adva 
passed,  if  equaled,  in  the  South. 

"The  other  courses  aim  at  genera 
special,  culture.  In  them  the  stud 
science  with  linguistic  training:  or,  \ 
lecting  the  broader  divisions  of  scie 
familiar  with  tlie  masterpiece  of  lit 
eicnt  and  modern,  and  is  thus  traine* 
ciation  of  literary  culture. 

"The  discipline  of  the  university  if 
is  designed  to  develop  obedience,  pro: 
ness,  order  and  true  manliness  of  ch; 

"The  attendance,  especially  in  the  1 
is  larger  than  ever  before.     There  art 
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•  of  dents  present,  and  the  number  will  run  over  400 
ifts  before  tlie  close  of  the  session. 
are  "The  General  Assembly  at  its  last  session  was 
of  iniusnally  liberal  in  its  appropriations  to  the  uni- 
in  versity,  and  in  consequence  many  improvements 
are  being  made.  Before  the  beginning  of  the  next 
ing  session  a  large  three-stor\-  brick  building  will  he 
lier  completed  and  will  contain  a  mess  hall  for  500 
^tis  cadets  and  dormitories  for  150. 
ind  "The    Louisiana    State    University,    like    many 

ind     other  Southern  colleges,  has  suffered  from  lack  of 
or     means,  but  the  indications  are  that  its  growth  will 
;ej;_      soon  cease  to  be  retarded  by  this  cause.    Not  only 
•en     is  the  state  fully  alive  to  its  needs,  but  private  indi- 
viduals are  coming  to  its  assistance.     The    most 
,„-       memorable  event  of  the  last  year  was  the  generous 
gift  of  an  assembly  hall  by  Mr.  Wm.  Garig  of  Baton 
[      Rouge,  and  the  alumni  of  the  university,  under  the 
'      leadership  of  their  able  and  indefatigable  president, 
Mr,  Lewis  S.  Graham  of  New  Orleans,  will  soon 

add  a  handsome  alumni  memorial  hall  to  the  buitd- 
on- 

mgs  on  the  campus. 

.  .  "The  people  of  Louisiana  have  just  cause  ;o  feel 

proud  of  their  State  University  and  to  give  it  their 

hearty   support.     Since   its  foundation  it  has  had 

within  its  walls  hundreds  of  men  who  have  achieved 

success  or  risen  to  eminence  in  private  or  public 

'*"■     life.    It  may  point  with  pride  to  a  glorious  past,  but 

"^     it  may  also  look  with  hope  and  confidence  to  a  far 

^S'     more  glorious  future. 

nes  i<j|,  ^^.|[j  rga(.]-,  j^g  close  of  the  old  century  with 
^""  the  prestige  of  forty  years  of  usefulness  and  of  suc- 
"^"  cess  commensurate  with  its  means  and  its  oppor- 
tunities. It  will  enter  upon  the  work  of  the  new 
ind  century  with  a  strong  faculty  of  able  and  devoted 
-St"  instructors,  with  a  growing  corps  of  enthusiastic 
students,  representing  the  highest  type  of  young 
ies.  American  manhood,  and  with  increasing  financial 
itu-      support  from  ]nil>!ic  and  private  sources." 
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The  above  gives  a  total  crop  of 
pounds  of  sugar,  and  was  accompanie 
molasses  of  20.m'0.130  gallons.  T 
operation  in  Ib'Mi  and  1S97.  i'30  sug 
ing  vacuum  pans,  which  gave  an  ot 
778,470  pounds  of  sugar,  with  an  a' 
pounds  of  sugar  per  ton  of  cane  grou 
pounds  of  sugar  per  acre.  The  crc 
gathered  is  the  largest  in  the  histor>- 
sugar  raising  and  will  probably  excee 
pounds.  There  were  165  small  opei 
houses,  which  turned  out  62.921,01 
sugar,  equal  to  1  ^*'  pounds  per  ton  of 
and  2.360  poiind<  of  sugar  per  acre, 
voted  to  sugar  cane  in  Louisiana  is  ; 
acres.  This  can  lie  almost  indefinit 
Even  in  those  parishes  where  sugar 
is  the  chief  industry,  there  are  still  larj 
may  be  profitably  devoted  to  the  c 
plant,  and  will  be  in  the  very  near  fut 
central  factories  become  more  numei 
already  erected  shall  increase  their  c: 
era]  of  the  parishes  given  above  are 
cane  only  in  very  limited  areas,  whili 
acre  on  them  can  be  profitably  use< 
culture. 

In  the  parishes  given  above  there  ai 
square  miles,  or  about  10,000.000  acr. 
in  cultivation  at  liie  present  time  ab 
of  acres,  or  one-tenth  of  the  area,  < 
about  30(1.000  are  in  cane,  producing  ; 
tons  of  sugar  annually,  or  about  one-! 
total  amount  consumed  in  the  Unit 
the  entire  area  now  in  cultivation  in 
could  be  devoted  exclusively  to  can> 
would  produce  one-half  of  the  sugar 
our  entire  country.  But  there  are.  bes 
in  these  parishes  susceptible,  with  but 
of  being  brought  under  cnltivaiion.  a 
be  done,  the  total  area  available  for 
in  these  parishes  would  be  amply  suft 
atl  the  sugar  demanded  hy  the  peoplt 
country. 

CENTRAL  FACTORII 

Tlie  cost  of  a  central  factory  ca]ial 
daily  from  30ii  ut  l.oOO  tons  of  cane 
a]]  modem  machinery  suitable  fur  tlii 
of  the  best  sugars,  will  be  from  $7.'.i»n 
The  profits  from  siich  factories,  if  we 
,'jbc  sofficienlly  lar(<;e  to  justify  cajtiiali 
k.  At  the  same  time  thousands  of 
irecediog  are  given  engravii 
B  type  of  Ibose  cent  a1  fac 
of  many  of  these  factories 
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and  planters  stand  ready  to  grow  the  cane  when- 
ever the  factories  are  assured. 

Formerlv  everv  cane  culturist  was  also  a  nianu- 
facturer,  and  upon  every  plantation  of  sugar  cane 
was  to  be  found  a  sugar  house  of  sufficient  capacity 
to  work  up  the  crop  grown.  To-day  the  scene  is 
changing,  changing  rapidly.  Central  factories  exist 
— some  that  do  not  cultivate  cane  at  all,  but  pur- 
chase every  stalk  crushed ;  others  that  grow*  only  a 
part,  large  or  small,  of  the  large  amount  consumed. 
The  presence  of  central  factories  presupposes  the 
existence  of  cane  farmers  in  close  proximity.  Many 
central  factories  already  exist,  and  others  will  soon 
be  built.  The  fierce  conflict  between  low  prices  and 
profitable  returns  has  forced  out  of  existence  many 
a  small  and  incomplete  sugar  house,  and  will  ulti- 
mately drive  out  the  remaining  ones.  Ponderous 
machines,  with  extensive  capacities,  must  hereafter 
manufacture  the  crystalline  product  of  sugar  cane. 
It  requires  a  large  amount  of  cane  to  supply  the 
daily  demands  of  a  large  central  factor}';  1,000  to 
1,500  tons  per  day  is  now  a  moderate  allowance  for 
the  largest.  Under  these  new  conditions,  the 
growing  of  sugar  cane  for  sale  to  these  factories  is 
quite  extensively  practiced.  Small  farmers,  with 
ten  acres  of  sugar  cane,  can  find  a  ready  market  for 
it,  just  as  readily  as  the  large  planter,  with  one 
hundred  times  this  crop.  The  crops  of  both  are  in 
demand.  Growing  cane  by  the  ton  for  sale  to  cen- 
tral factories  is  quite  a  profitable  business,  and 
manv  have  embarked  therein. 

Sugar  cane  is  bought  upon  a  basis  of  values  for  a 
certain  grade  of  sugar,  and  hence,  when  the  latter 
is  ruling  high,  the  former  conforms  to  it  in  price. 
Xo  enterprise  is  more  inviting  than  that  of  raising 
sugar  cane  by  the  ton  for  the  factories.  Lands  in 
any  quantity  may  be  purchased  or  rented  well 
adapted  to  the  growth  of  cane.  The  capital  re- 
quired will  depend  largely  upon  the  magnitude  of 
t!ie  enterprise.  One's  own  lalx)r,  if  intelligently  de- 
cided, will  accomplish  a  great  deal  towards  the  cul- 
tivation of  twentv  to  thirtv  acres  of  cane.  Addi- 
tional  helj)  will  be  recjuired  in  planting  and  harvest- 
ine:  the  crop.  GockI  land  will  make  from  twenty  to 
forty  tons  of  cane  per  acre,  and  at  present  the  fac- 
torits  are  paying  eighty-five  cents  to  one  dollar  per 
ton  for  each  cent  per  pound  that  prime  yellow 
sugar  brings  in  the  market  of  New  Orleans.  There 
is  a  large  field  in  Louisiana  for  the  investment  of 
capital  in  central  factories  and  for  intelligent  labor 
to  grow  the  cane. 

a  representative  Sugar  Factory  —  the  Kenilworth,  lately  built — 
State  which  are  mentioned  on  the  above  page.    In  subsequent 
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BAYOU  LA  FOURCHE. 

One  of  the  best  cultivated  sections  of  the  State  of 
Louisiana  lies  on  the  two  sides  of  this  bayon,  which 
debouches  from  the  Mississippi  River  at  Donald- 
sonville  and  empties  finally  into  the  Gulf  of  Mexico. 
From  Donaldsonville  to  as  far  south  as  below  Lock- 
port  there  are  continuous  sugar  plantations — some 
of  the  largest  and  finest  in  the  state.  Tlie  tendency 
of  all  offshoots  from  the  parent  river  is  to  close 
themselves.  This  tendency  first  shows  itself  nearest 
the  point  at  which  they  enter  the  Gulf,  and  lower 
Bayou  La  Fourche  has  filled  and  shoaled  to  such 
an  extent  that  it  makes  the  problem  of  levees  to 
hold  the  waters  from  sweeping  over  these  magnifi- 
cent plantations,  quite  a  serious  one.  These  levees 
have,  perforce,  been  raised  almost  yearly  to  meet 
these  changing  conditions  at  the  month,  and  it  has 
been  almost  impossible  to  prevent  crevasses  from 
taking  place,  especially  near  the  lower  end  cf  the 
bayou.  It  is  shown  by  the  reports  which  have  been 
made  to  Congress  that  a  lock  at  the  source  of  this 
river  at  Donaldsonville  would  be  immeasurably 
cheaper  than  the  present  expensive  levee  system, be- 
sides giving  approximately  the  same  facilities  of 
navigation.  Were  there  no  changing  conditions  in 
the  bayon  and  had  the  line  of  high  water  remained 
at  it  was  a  few  years  ago.  it  is  probable  that  the 


unrestrained  navigation  which  has  existed  would 
have  been  regarded  by  the  planters  and  merchants 
as  sufficient  compensation  for  the  occasional  dan- 
gers of  crevasses,  and  the  expense  of  maintaining 
these  levees.  But  these  conditions  have  decided 
them  overwhelmingly  in  favor  of  a  lock,  and  a 
strong  movement,  as  above  mentioned,  is  being 
made  to  secure  prompt  action  from  Congress  in 
this  direction. 

On  accompanying  pages  are  shown  some  engrav- 
ings of  general  scenes  and  fertile  plantations  along 
this  bayou.  By  the  very  nature  of  things  it  was 
imjiossible  to  secure  photographs  of  all  the  beauti- 
ful residences  and  fine  sugar  houses  which  exist  so 
numerously.  Indeed,  some  of  the  most  attractive 
must  remain  unpictured  by  reason  of  lack  of  these 
from  which  lo  make  engravings. 

Along  the  banks  of  the  La  Fourche,  besides 
Donaldsonville.  which  lies  at  its  point  of  departure 
from  the  river,  are  Paincourtville,  Plattenville,  La- 
biedaville,  XajKileonviile,  the  parish  seat  of  As- 
sumption parish.  Thibodaux,  the  parish  seat  of  La 
Fourche  parish  and  one  of  the  most  prosperous  as 
well  as  one  of  the  largest  of  the  south  Louisiana 
towns,  and  Ijjckport,  and  several  other  smaller 
places. 
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1  Rohen  Niciiolaun,  Eiai  Cirroll 

Z  Phillip  McGuEk,  Eiit  Carroll 

.1  A.  B.  AriiHIranK.  Madiion 

4  P.  L.  Lorio,  thcrvillc 

5  E.  W.  Pike.  Aaaumpllon 

e  J.  Rumiiey  Duke.  Aaccnahm 

7  Alben  S.  Coltharp.  Madiaon 


R  Julea  B.  Savoie,  Plat) 

»  Henry  L.  Well,  Aicen 

10  JohnS.  Birtai.  then 

11  Martin  Glynn.  Painr 
\Z  A.  E.  B»>.Tentaa 

13  Hinry  C.  Braud.  Asci 

14  J.  F.  Laaaua.  5).  Mm 


IS  L.  V.  Landry,  thtrvllle  21  J.  B.  Erwin,  Madlion 

le  Amedre  Frederick.  Aacention  22  John  Vllbem.  Iberville 

17  H.  M.  Floyd,  Midlion  lA  Wm.  B.  Bowera,  Madiion 

IH  R.  Prosper  Landry.  Atceniion  21  P.  t>.  Quaya,  Eiil  Carrsll 

10  H.S.  Nichols.  Tenaaa  25  John  I.  Brown.  Iberville 

20  H.  T.  Brown,  Aacenaion  2fl  Juka  A.  Ayrtud.  AiccnaiOB 
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14  f.  L.  St.  MinlB.  Jellerson 

15  Edvin  P.  Brady,  Jcffenan 

16  L.  H.  Mirrtro.  Jcffenon 

17  John  R.  Lmxridie.Jtffeni 

18  VilcDiincBcTi.JeRerton 
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NEW   ORLEANS 


By  the  Late  WALTER  C.  FLOWER 


From  the  earliest  period  of  discovery  and  ex- 
ploration in  Louisiana  until  the  present  day,  the 
region  in  which  the  city  of  Xew  (3rleans  is  situated 
has  felt  at  once  the  benefit  of  great  natural  advan- 
tages and  the  hampering  influences  of  great  natural 
drawbacks. 

The  site  of  the  citv,  near  the  mouth  of  the  irreat- 
est  of  our  alluvial  streams,  and  commanding  the 
most  direct  approach  to  the  commerce  of  Latin- 
America,  is  so  low  and  level  as  to  be  ill  adapted  to 
natural  drainage;  and  it  required  the  exercise  of 
engineering  skill  of  a  high  order,  and  the  expendi- 
ture of  vast  sums  of  monev,  to  devise  a  svstem  bv 
which  the  heavy  rainfalls  common  to  this  locality 
could  be  speedily  carried  of¥. 

For  the  same  reason,  the  city  itself  and  the  coun- 
try tributary  to  it,  have*  felt  the  constant  need  of 
artificial  protection  against  the  floods  of  the  Mis- 
sissippi River. 

During  the  period  of  the  early  vicissitudes  of 
colonial  Louisiana,  the  minds  of  men  were  too 
distracted  by  other  considerations  to  formulate  and 
carry  out  practical  schemes  which  would  lead  to 
a  solution  of  the  pressing  problems  confronting 
them.  Indeed,  there  is  reason  to  believe  that  at 
this  time  there  was  a  failure  to  appreciate  the  splen- 
did future  that  lav  before  the  citv. 

There  is  now  (when  the  wealth  and  prosperity  of 
the  city  are  based  on  the  opportunity  of  connecting 
the  domestic  products  and  manufactures  of  half  the 
continent  with  half  of  the  outside  world  by  our 
magnificent  river,  navigated  by  the  largest  ocean 
carriers,  and  by  a  splendid  system  of  converging 
railroads)  a  curious  interest  in  recalling  the  quaint 
statement  of  Bienville's  engineer,  when  founding 
the  city  in  1718,  that  the  controlling  motive  in 
the  location  was  the  opportunity  of  a  large  and 
profitable  trade  with  the  savages  in  the  back  coun- 
trv,  bv  wav  of  Lake  Pontchartrain  and  the  Bavou 
St.  John,  with  a  four-foot  bar  at  its  mouth.  It  did 
not  occur  to  him  that  he  was  seated  in  the  door- 
way of  a  continent,  nor  could  he  foresee  the  net- 


work of  iron  roads,  traversing  the  countrv  in  everv 
direction,  and  competing,  as  freight  carriers,  with 
the  greatest  rivers. 

The  opening  decade  of  the  present  century  wit- 
nessed two  achievements,  one  of  American  states- 
manship, the  other  of  American  inventive  genius, 
both  destined  to  have  far-reaching  effects  upon  the 
fortunes  of  the  infant  citv.  In  1808,  the  envoys  of 
Thomas  Jefferson  consummated  the  purchase  of 
Louisiana  from  Napoleon.  In  1807,  the  *'Cler- 
mont"  of  Robert  Fulton,  made  its  trial  trip  on  the 
Hudson,  the  first  steamboat  on  American  waters. 

A  few  years  before,  Eli  Whitney  had  given  to 
the  world  the  invention  of  the  cotton  gin,  and 
Etienne  de  Bore  had  solved  the  problem  of  the 
successful  manufacture  of  sugar-  from  cane  juice. 

Thus  the  new  territory  entered  the  family  of 
American  commonwealths  under  bright  auspices, 
and  its  early  progress  justified  the  hopes  of  the  fu- 
tine  greatness  of  New  Orleans,  which,  according  to 
one  of  her  historians,  was  at  this  period  not  only  ap- 
preciated, but  exaggerated,  by  even  the  most  saga- 
cious minds. 

\\\  1840,  only  New  York,  Philadelphia  and  Balti- 
more surpassed  us  in  population.  With  the  rapid 
development  of  ocean  steam  navigation,  a  new  im- 
l)ulse  was  given  to  the  commercial  energies  of  our 
people,  but  here  we  felt  nature's  handicap.  The 
character  of  our  great  alluvial  stream  is  such  that 
with  the  increased  draft  required  by  the  largest 
steam  vessels,  a  proper  depth  can  be  maintained  at 
the  mouth  of  the  Mississippi  only  by  artificial 
means. 

In  18r)2,  a  board  of  officers  appointed  by  the 
War  Department  reconmiended  as  means  of  secur- 
ing deep  water  (1)  stirring  up  the  bottom  by  suita- 
l)le  machinery,  {'!)  dredging  by  buckets,  (3)  jetties 
in  Southwest  Pass,  (4)  closing  lateral  outlets,  and 
(5)  constructing  a  ship  canal.  A  depth  of  18  feet 
was  secured  by  the  first  plan  and  maintained  until 
the  funds  were  exhausted. 

Under  the  next  appropriation  (1856)  an  abortive 
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attempt  was  made  to  apply  the  plan  of  jetties  to 
Southwest  Pass;  but  a  depth  of  18  feet  was  secured, 
by  dredging  and  scraping. 

The  greatest  depth  attained  before  the  comple- 
tion of  the  Eads  jetties  in  1879  was  20  feet.  The 
least  depth  since  their  completion  has  been  25  feet. 
The  recent  phases  of  the  vital  problem  of  deep 
water  for  our  great  ocean  carriers  are  familiar  to 
the  public. 

The  guaranty  of  a  sufficient  depth  at  the  mouth 
of  the  Mississippi  removes  one  great  menace  to 
the  city's  prosperity. 

With  the  almost  insurmountable  obstacles  to 
natural  drainage  already  mentioned,  and  with 
nearly  two  centuries'  persistent  violation  of  the 
elementary  laws  of  sanitation,  New  Orleans  has 
borne  the  inevitable  penalty  of  wasting  epidemics 
which  have  checked  her  progress  and  neutralized 
the  many  natural  advantages  which  she  enjoys. 
A  year  after  the  partial  success  of  the  crude  effort 
toward  deep-water  navigation  already  referred  to, 
occurred  the  great  epidemic  of  1S53.  A  year  be- 
fore the  completion  of  the  Eads  jetties,  came  the 
epidemic  of  1878.  Then,  for  nearly  twenty  years 
we  were  lulled  into  security  by  continued  immunity 
from  the  disease,  until  in  1897  and  1898  the  mild 
visitations  of  those  years  stirred  to  frenzy  the 
people  of  the  surrounding  country,  tributary  to  the 
city's  trade  and  commerce;  and  partly  through  gen- 
uine fear,  partly  through  adroit  use  of  our  extrem- 
ity as  their  opportunity,  enabled  some  of  our  am- 
bitious neighbors  to  divert  a  substantial  part  of 
the  traffic  which  was  rightfully  ours. 

Then  our  people  w^ere  brought  face  to  face  with 
the  necessity  for  prompt  and  vigorous  action  for 
the  removal  of  the  stigma  which  had  so  long  rested 
upon  the  city.  During  the  closing  months  of  the 
year  1898,  the  movement  for  sewerage,  drainage, 
and  the  purchase  and  extension  of  the  existing 
waterworks  plant,  took  definite  form.  At  a  spe- 
cial meeting  between  members  of  the  council  and 
other  officials  of  the  city  government,  the  scheme 
of  a  special  tax  levy  for  those  purposes  was 
broached.  It  was  approved  at  this  preliminary 
meeting,  and  laid  before  the  public.  Such  ob- 
stacles as  arc  incidental  to  great  enterprises  of  its 
kind  were  gradually  overcome;  the  legal  and  con- 
stitutional problems  presented  were  solved,  and 
the  ordinance  of  the  City  Council  designed  to  carry 
out  the  project  was  submitted  for  ratification  to  the 
Legislature  of  Louisiana  at  an  extra  session  held 


on  August  8,  1899.  At  that  session  the  Legisla- 
ture ratified  the  ordinance  passed  by  the  municipal 
council  and  provided  for  the  organization  of  a 
sewerage  and  water  board  so  constituted  as  to  be 
beyond  the  reach  of  political  influence  and  control. 
The  General  Assembly  also  reported  a  consti- 
tutional amendment  to  be  submitted  to  the  people 
at  the  general  State  election  to  be  held  in  April 
next,  confirming  the  municipal  and  legislative  ac- 
tion, and  giving  constitutional  sanction  to  the  pub- 
lic imi)rovement  bonds  to  be  issued  for  the  execu- 
tion of  the  proposed  work.  All  preliminaries  for 
the  bond  issue,  and  general  organization  of  the 
Board  are  now  being  made,  and  after  the  election  in 
April  the  work  will  be  pushed  vigorously.  Our 
design  is  to  complete  the  whole  drainage,  sewerage 
and  new  filter  water  plant  in  five  years.  These 
great  works  accomplished,  we  believe  that  yellow 
fever  and  other  epidemic  diseases  will  be  forever 
banished  from  New  Orleans. 

With  the  city  thoroughly  sewered  and  drained, 
and  provided  with  an  adequate  water  system  un- 
der municipal  control  and  under  the  management 
of  a  non-partisan,  non-political  Board,  as  contem- 
plated in  the  legislative  act;  with  the  Mississippi 
River  and  her  levees  under  the  control  of  the  na- 
tional government,  and  deep  water  at  the  river's 
mouth  assured,  a  future  opens  up  for  New  Orleans 
almost  undreamed  of  to-dav. 

Situated  at  the  gateway  of  a  continent,  at  the 
mouth  of  the  largest  river  in  the  world,  affording 
a  natural  highway  to  the  sea  for  the  varied  prod- 
ucts of  the  fertile  valleys  drained  by  the  Mississippi 
River  and  its  tributaries,  New  Orleans  is  destined 
to  be  the  greatest  exporting  port  of  the  country. 
Already  her  exports  of  grain  have  quadrupled  in 
the  past  two  years,  with  promise  of  continued  in- 
crease. 

Her  exports  of  cotton,  rice,  sugar  and  grain 
make  her  to-day  the  second  export  city  of  the 
United  States.  The  increasing  business  with  the 
vast  territory  to  the  southwest,  with  the  growing 
South  American  repul)lics  and  with  Mexico,  give 
promise  of  vast  accessions  to  her  commerce  within 
the  next  few  years.  The  completion  of  the  Nica- 
ragua canal  is  but  a  question  of  time.  With  a  fu- 
ture so  full  of  promise.  New  Orleans  presents  to 
the  capitalist,  the  manufacturer,  the  man  of  busi- 
ness and  enterprise,  a  field  for  investment  and 
operation  unsurpassed  by  any  city  on  the  Amer- 
ican continent.  W.  C.  FLOWER, 
Nov.  1,  1899.  Mayor. 


F.  W.  YOUNG 
Prtddcni  Muuliciu 


Pmldeni  Proeniiivc  Uaio 


BEHNARD  WcCLOSKET 
Atlorncy  OrlEUn  Lcvce  Board 
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NEW   ORLEANS   AS   A   MANUFACTURING   CITY 


By  J.  A.  BLAFFER,  Secretary  Net  Orleans  Progressive  Union 


1.  A.  BLAFFER 

New  Orleans  offers  niaiiv  inlvaittages  as  a  nianu- 
facturing  city  not  possessed  liy  otlicr  cities  wliich 
have  forged  far  ahead  of  her  in  the  manufacturing 
line.  The  reason  for  this  apparent  ncfjlcct  of  oppor- 
tunity is  that  New  Orleans  is  also  a  coiiMnorcial 
city  of  large  importance,  and  most  <i[  tlic  attention 
of  her  money  men  has  lieen  devoted  to  conniierce. 
Some  few  have  invested  capital  in  mannfactnring 
enterprises,  and  they  liavc  found  that  it  yielded 
good  returns,  and  this  fact  lias  attracted  other  capi- 
tal, with  the  result  that  the  resources  of  this  city  in 
that  line  are  gradually  being  developed. 

The  people  of  this  city  have  licgnn  to  rcali/e  that 
the  future  hope  of  the  city  lies  in  making  it  a  city 
of  factories,  and  there  has  lieeii  an  agitation  along 
that  line  that  promises  to  liring  gooil  fruit  in  the 
near  future.  The  fact  has  been  brought  home  to 
the  people  that  they  send  away  thousands  of  dollars 
for  goods  which  they  conM  jnsl  as  well  manufac- 
ture here,  and  save  not  nidy  the  profils  that  accrue 
to  the  distant  niannfactnrers,  but  that  enormous 
freight  charge. 

One  of  the  first  requisites  of  a  manufacturing  city 
is  the  nearness  to  a  market  and  transportation  facil- 


ities to  reach  that  market.  These  requisites  New 
Orleans  possesses  to  a  considcrahle  degree.  Hav- 
ing been  very  largely  a  commercial  city,  her  mer- 
chants have  made  a  very  large  part  of  the  southern 
country  tributary  to  New  Orleans.  Texas,  Arkan- 
sas, Mississippi,  Alabama,  ami  even  Florida,  are 
regarded  as  the  legitimate  trade  territory  of  this 
city,  and  therefore  any  article  manufactured  for 
general  consumption  in  New  Orleans  would  find  a 
large  (ielil  for  disposal  in  these  states.  But  not  only 
has  she  this  particular  advantage;  she  has  another, 
which  is  capable  of  enormous  development.  New- 
Orleans  is  the  nearest  American  port  of  any  con- 
sc<jucnce  to  the  new  island  possessions  to  the 
south,  and  has  a  steadily  growing  volume  of  trade 
with  the  countries  of  Central  and  South  .America. 
Mexico  is  in  direct  conmuniication  with  New  Or- 
leans both  by  rail  and  by  steamship  lines.  Vast 
quantities  of  manufactured  articles  are  brought  to 
New  Orleans  from  the  north  and  northwest,  and 
shipped  from  here  to  these  countries.  With  regu- 
lar steamshii>  lines  already  established,  making  reg- 
ular trips,  the  entente  conliale  may  be  said  to  have 
already  been  engendered  in  a  commercial  senSe, 
and  all  that  remains  is  to  build  the  factories  Hctc 
and  save  to  the  people  of  New  Orleans  the  enor- 
mous amounts  that  they  pay  as  tribute  to  the 
manufacturing  centers  of  the  north  and  east.  The 
history  of  the  country  for  the  past  thirty  years 
shows  that  it  is  not  the  producer  who  makes  the 
money,  hut  the  manufacturer,  and  that  fact  has 
only  just  begun  to  dawn  upon  the  Crescent  City. 

Now,  the  ne.xt  requisite,  we  will  say,  is  labor.  If 
there  is  a  city  in  this  country  which  can  show  a  bet- 
ter class  of  labor  than  New  Orleans,  its  fame  has 
not  yet  reached  this  end  of  the  Mississippi  Valley, 
There  are  ail  kinds  to  he  found  here,  from  the  most 
skilled  artisans  to  the  cheapest  kind  of  day  labc^r, 
.\s  a  class,  it  is  intelligent  and  tractable,  and  has  not 
become  imbued  with  the  spirit  of  socialism  which 
has  so  materially  interfered  with  the  efificiency  of 
labor  in  some  of  the  manufacturing  centers.     A 
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strike  here  is  extremely  rare,  and,  when  it  does 
occur,  a  peaceful  and  satisfactory  solution  is  soon 
effected.  There  is  an  abundance  of  cheap  labor 
here — the  negro  element.  Living  among  the 
poorer  class  of  the  people  is  very  cheap,  compared 
to  what  it  is  in  the  cold  northern  countries.  The 
dwellings  are  not  expensive,  and  there  is  no  need 
for  the  heavy  clothing  that  is  required  eight  months 
in  the  year  in  more  northern  climes.  The  ther- 
mometer rarely  reaches  the  freezing  point,  and 
when  it  does  it  docs  not  stav  there  more  than  a 
few  days.  There  are  many  children  of  the  poorer 
classes  who  go  barefooted  the  whole  year  round. 
Necessities  of  life  are  abundant  and  cheap.  Taken 
a'll  together,  the  lot  of  the  poorer  classes  is  better 
here  than  elsewhere,  and  therefore  they  can  afford 
to  work  for  less  wages. 

Now,  as  to  the  question  of  water  and  a  fuel  sup- 
l)ly,  New  Orleans  is  as  well  located  as  any  of  the  big 
manufacturing  centers  of  the  north.  Lying  on  the 
banks  of  the  Mississippi,  with  its  inexhaustible  sup- 
ply of  water  to  be  had  by  simply  running  a  pipe  to 
the  river,  or,  when  the  new  water-works  system  is 
inaugurated  under  municipal  control,  at  a  mini- 
mum cost,  that  question  is  easily  solved.  As  to 
fuel,  the  coal  fields  of  West  Virginia  are  placed 
practically  at  our  doors  by  that  same  great  river, 
while  the  developing  coal  fields  of  Alabam.a  are 
ready  to  pour  in  any  quantity  by  rail.  If  bought 
in  large  quantities,  it  can  be  had  at  very  low  rates. 

When  you  consider  the  question  of  the  raw  prod- 
uct, then  you  begin  to  wonder  why  for  all  these 
years  New  Orleans  has  been  paying  tribute  to  dis- 
tant manufacturers,  when  much  of  the  raw  material 
which  she  bought  in  manufactured  form  came 
from  this  vicinity. 

One  of  the  first  instances  that  attract  notice  is 
cotton.  The  fleecy  staple  is  shipped  all  the  way 
to  the  mills  in  the  eastern  states,  manufactured 
into  cotton  goods,  and  then  shipped  back  here  to 
be  sold  to  the  producers,  who  pay  sufficient  profit 
to  enrich  the  eastern  manufacturers  and  supj)ort 
that  entire  section.  This  particular  l)ranch  of  indus- 
try has  been  exhaustively  discussed  in  this  city* 
with  the  result  that  several  projects  for  the  organ- 
ization of  cotton  mills  here  have  been  set  on  foot^ 
and  some  of  them  have  been  successfullv  launched. 
The  southern  country  has  taken  up  the  cry  of 
bringing  the  factories  to  the  cotton  fields,  and  dis- 
patches tell  of  the  organization  of  cotton  mill  com- 
panies in  several    near-by  towns.     But   not   only 


should  they  be  built  there,  but  New  Orleans 
should  resound  with  the  buzz  of  a  million  spindles, 
weaving  not  only  the  cloth  to  be  worn  by  our  own 
people,  but  a  wealth  for  those  people.  Li  the  cot- 
ton spindle  there  is  a  world  of  wealth,  as  has  been 
demonstrated  by  the  eastern  spinners.  If  they  can 
make  a  success  of  it,  so  far  from  the  source  of  sup- 
ply, and  under  difficulties  of  climate  and  labor 
which  dci  not  exist  here,  how  nuich  more  of  a  suc- 
cess can  we  make  of  it  here?  That  it  can  be  made 
a  success,  look  at  the  successful  mills  in  Georgia 
and  North  and  South  Carolina.  There  is  no  need 
to  go  that  far.  Look  at  the  two  big  cotton  mills 
right  here  in  the  city,  which  have  been  so  success- 
fully operated,  and  whose  looms  are  never  idle. 

Cotton,  however,  is  not  the  only  raw  product 
that  ought  to  be  manufactured  here  in  large  quan- 
tities. New  Orleans  ought  to  be  the  center  of  the 
wood-working  industries  of  the  country,  i^ouis- 
iana's  forests  teem  with  pines  and  oaks  and  ash, 
and  there  are  millions  of  acres  of  cypress  swamps. 
These  woods  are  all  suitable  for  manufacture  into 
various  commercial  connnodities,  and  particularly 
furniture.  That  furniture  factories  can  be  success- 
fully run  here,  there  are  two  examples  to  point  to 
which  show  what  can  be  done  when  energy  and 
enterprise,  backed  by  a  little  capital,  set  to  work 
on  the  proper  line.  At  one  time  there  were  several 
furniture  factories  started  here  w^ithin  a  short 
period.  Some  of  them  failed,  not  because  of  the 
fact  that  such  a  business  could  not  prosper  here, 
but  because  they  had  not  suflicient  capital,  or  were 
improperly  managed.  Box  factories  have  flour- 
ished here  to  a  limited  extent.  Small  wagon  and 
buggy  factories  have  been  successful,  but  they 
lacked  the  capital  to  expand  and  grasp  a  trade  that 
was  within  their  reach,  but  which  thev  saw  taken 
away  by  the  big  concerns  of  the  north,  which  have 
made  most  of  their  wealth  by  sending  their  farm 
wagons  and  buggies  and  other  vehicles  down  here 
for  sale.  Woodenware  factories  ought  to  be  suc- 
cessful, and  one  has  been  started  in  a  neighboring 
town,  which  has  done  fairly  well.  As  for  the  manu- 
facture of  fine  furniture  from  the  costlier  hard 
woods,  there  could  not  be  a  better  site  for  a  fac- 
tory than  in  New-  Orleans.  These  woods  come 
from  the  tropical  countries,  and  our  nearness  to 
Central  America  and  Mexico  ought  to  make  New 
Orleans  the  ideal  place.  In  fact,  thousands  of  these 
logs  come  here  and  are  shipped  to  the  north. 

The  New  Orleans  Picayune,  one   of  the  great 
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dailies  of  this  city,  has  issued  a  neat  pamphlet  en- 
titled "Cotton  Mills  and  Manufactories/'  con- 
taining a  series  of  ver\'  interesting  and  highly 
instructive  letters,  written  by  their  two  able  and 
gifted  staff  correspondents,  Messrs.  H.  H.  Har- 
grove and  Will  M.  Steele. 

These  letters  have  attracted  widespread  atten- 
tion throughout  the  northern  and  southern  states 
for  the  very  al)le  presentation  of  the  movement 
looking  for  the  building  of  cotton  mills  and  other 
manufactories  in  New  Orleans.  Any  one  interested 
can  have  a  copy  mailed  to  his  address  by  applying 
to  the  offices  of  the  Daily  Picayune  or  the  New  Or- 
leans Progressive  Union. 

The  nearness  of  New  Orleans  to  the  fast-develop- 
ing iron  region  of  Alabama  ought  to  result  in  the 
development  of  iron  and  steel  industries  in  this 
city.  The  great  Carnegie  plants  in  and  around 
Pittsburg  get  all  their  ore  from  the  mines  on  T.ake 
Superior,  but  they  have  built  a  city,  or,  rather,  a 
score  of  cities,  at  the  confluence  of  the  Allegheny 
and  Monongahela  Rivers  that  has  more  tonnage 
than  any  citv  in  the  countr^^  Even  Cincinnati,  an 
inland  city,  far  removed  from  the  iron  and  coal  re- 
gions, has  a  large  number  of  immense  manufactur- 
ing concerns  which  turn  out  iron  and  steel 
products.  In  fact,  a  great  deal  of  the  heavy  foundry 
work  for  Louisiana  sugar  machinery  is  done  in  that 
city.  It  could  as  well  and  as  easily  be  done  right 
here. 

New  Orleans  presents  superior  advantages  as  a 
site  for  a  rubber  goods  factory,  owing  to  the  devel- 
opment of  the  rubber  tree  plantations  in  Central 
America.  Some  rubber  is  already  coming  through 
here  for  shipment  to  northern  concerns.  It  could 
as  well  stop  here  and  be  manufactured  and  then 
sent  abroad. 

There  is  a  cork  factory  in  Pittsburg  which  covers 
acres  of  ground,  which,  of  course,  imports  all  of 
its  raw  material  from  Spain  and  Portugal.  Tlie 
cork  forests  of  Central  and  South  America  are 
nearer  to  New  Orleans,  and  there  is  no  railroad 


freight  to  pay,  and  such  a  concern  could  as  well 
flourish  here.  Yet  the  various  bottling  establish- 
ments here  get  their  corks  evidently  from  one  of 
these  interior  factories. 

Ships  coming  to  this  port  from  India,  for  cotton 
for  Liverpool,  bring  over  thousands  of  bales  of 
hemp,  which  is  ship])ed  to  the  bagging  and  twine 
and  rope  factories  of  the  interior,  only  to  come 
back  here  in  the  shaj)e  of  the  marketable  article, 
for  which  we  pay.  besides  the  profit  to  the  manu- 
facturer, the  freight  to  and  fro. 

New  Orleans  has  shown  that  she  could  manu- 
facture shoes  in  large  (juantities.  and  profitable,  for 
one  concern  here  has  shipj)ed  large  quantities  to  the 
Baltic. 

There  are  dozens  of  other  features  which  could 
be  pointed  out.  but  these  are  only  thrown  out  as 
suggestions.  An  investigation  of  any  one  of  them 
will  show  that  these  statements  are  based  on  fact. 

Another  and  a  very  important  consideration  to 
capital  investing  in  manufacturing  enterprises  here 
is  the  encouragement  offered  by  the  state.  The 
following  article  for  the  Constitution  of  the  State 
of  Louisiana,  recently  adopted,  shows  that  exemp- 
tion from  taxation  is  offered  for  a  period  of  te?i 
years,  which  in  itself  is  no  mean  inducement: 

"There  shall  also  be  exempt  from  parochial  and 
municipal  taxation,  for  a  period  of  ten  years,  from 
the  1st  day  of  January,  1000,  the  capital,  machinery 
and  other  property  em])loyed  in  mining  operations, 
and  in  the  manufacture  of  textile  fabrics,  yarns, 
rope,  cordage,  leather,  shoes,  harness,  saddlery, 
hats,  clothing,  flour,  machiner}-,  articles  of  tin,  cop- 
per and  sheet  iron,  agricultural  implements  and 
furniture,  and  other  articles  of  wood,  marble  or 
stone;  soap,  statipnen-,  ink  and  paper,  boat  build- 
ing and  fertilizers  and  chemicals;  provided,  that 
not  less  than  five  hands  are  employed  in  any  one 
factory;  provided,  that  nothing  herein  contained 
shall  affect  the  exemptions  declared  in  this  con- 
stitution.'* 
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GIBSON  HALL-M*IN   BUILDING.  TULANE  UNlVtRSI 


LAW  DEPARTMENT,  TULANE  UNIVERSITY 


CHARLES  E.  FENNER 


THE  LATE  DB.  T.  G.  RICH, 


THE  TULANE  UNIVERSITY  OF  LOUISIANA 


BOARD  OF  ADMINISTRATORS 


Charles  Erasmus  Fenner,  President         James  McConnell,  tst  Vice  President         Roben  Miller  Valmsky,  2d  Vice  President 
Edgar  Howard  Farrar,    Beniamin  M.   Palmer,  D.  D.,  LL.D.,  Waller  Robinson  Slauffer,   Henry  Ginder,  Joseph  C. 
Morris,  George  Quiniard  Whitney,  John  B.  Leven,  Ashton  Phelps,  Charles  Janvier,  Walker  Brainerd  Spencer, 


Beverley  Warner,  D  D.,  Walter  D.  Denegre;  with  the  Gove 
Superintendent  of  Public  Education,  as  ex -officio. 


,  Mayor  of  New  Orleans,  and  State 


The  Tulane  L'nivcrsity  of  i.oiiisiaiia,  located  in 
New  Orleans,  rests  upon  an  etniowmcnt  hy  Paul 
Tulane,  a  retired  merchant  of  New  Orleans,  who 
spent  the  last  years  of  his  life  in  Princeton.  New 
Jersey,  In  May,  issii,  lie  signified  his  intention  to 
donate  "all  the  real  estate  owned  and  possessed  by 


him  in  the  City  of  New  ( )rleans.  State  of  Louisiana, 
for  the  proniolion  and  encouragement  of  intellec- 
tual, moral  and  industrial  education  among  the 
white  young  persons  in  the  City  of  New  Orleans, 
State  of  Louisiana,  and  for  the  a<lvancement  of 
learning  and  letters,  the  arts  and  sciences  therein," 
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By  an  Act  of  the  Legislature  of  1884,  ratified  by 
a  Constitutional  Amendment  in  1888,  the  admin- 
istrators selected  bv  Mr.  Tulane  to  carry  out  the 
puri)oses  of  his  donation  became  the  administrators 
in  perpetuity  of  the  Tulane  University  of  Louisiana 
and  to  them  was  transferred  possession  of  all  the 
rights,  powers  and  privileges,  formerly  vested  in 
the  administrators  of  the  University  of  Louisiana, 
with  the  buildings  and  property  belonging  thereto. 

By  subsequent  gifts  Mr.  Tulane  increased  the 
endowment  to  over  a  million  dollars.  His  noble 
example  was  followed  by  liberal  gifts  from  Mrs. 
NewTomb  and  Mrs.  Richardson,  to  which  addi- 
tional reference  is  made  under  the  heads  of  New- 
comb  College  and  Medical  Department.  On 
'^Founders'  Day,"  celebrated  with  great  eclat  each 
year,  the  names  of  Tulane,  Newxomb  and  Richard- 
son are  greeted  with  reverence  and  grateful  aflec- 
tion  bv  the  friends  of  the  University. 

In  1894  the  Academical  Departments  were  re- 
moved from  the  old  buildings  of  the  University  of 
Louisiana  to  the  extensive  and  admirably  adapted 
grounds  on  St.  Charles  Avenue  opposite  Audubon 
Park.  About  eighteen  acres  have  been  set  apart 
as  a  campus  and  upon  this  have  been  erected  large 
and  handsome  buildings,  known  as  Gibson  Hall, 
the  Physical  Laboratorv,  the  Chemical  LalK)ratorv, 
Mechanical  and  Electrical  Laboratories,  Drawing 
Rooms,  Work  Shops  and  Power  House.  There 
is  also  a  small  working  Observatory  with  two  tele- 
scopes and  astronomical  instruments.  These  new 
buildings  present  a  handsome  architectural  a]>i)ear- 
ance,  are  commodious  and  well  supplied  with  the 
api)liances  of  instruction.  Few  institutions  of  the 
country  are  more  admirably  eciuipped. 

Gibson  Hall,  named  after  Hon.  Randall  Lee 
(iibson,  first  i)resi(lent  of  the  Board  of  Adminis- 
trators, is  the  largest  of  these  buildings,  with  a 
frontage  of  250  feet.  It  is  built  of  Bedford  stone 
and  contains  the  offices  of  administration,  assembly 
hall,  with  various  class  rooms,  lecture  rooms  and 
other  facilities  for  work  of  faculty  and  students.  A 
large  hall  and  three  adjoining  rooms  are  devoted 
to  the  library,  which  contains  about  '^5,000  vol- 
umes. 

The  museum  is  located  in  the  third  story  of  (iib- 
son  Hall  and  its  valuable  collection  is  being  con- 
stantly increased. 

The  Linton-Surget  hall  in  the  same  building 
contains  the  paintings,  statuary,  bric-a-brac,  and 
about  2,000  volumes  of  miscellaneous  books,  do- 


nated by  Mme.  Surget  to  the  City  of  New  Orleans 
and  i)laced  under  the  custody  of  Tulane  University. 

The  University  as  at  present  organized  com- 
l)rises  the  University  Department  of  Philosophy 
and  Science,  University  Department  for  Teachers, 
College  of  Arts  and  Sciences,  College  of  Technol- 
ogy, Art  Departmei'rt,  H.  Sophie  Newcomb 
^^emor^al  College  for  Young  Women,  Department 
of  Law  and  Department  of  Medicine. 

The  faculty  consist^" of  seventy-eight  professors 
and  instructors,  distributed  as  follows:  University 
Department,  IT);  College  of  Arts  and  Sciences,  17; 
College  of  Technology,  17:  Newcomb  College,  23: 
Law  Department,  f»:   Medical  Department,  26. 

The  attendance  of  students  during  the  last  ses- 
sion was,  for  all  departments,  970,  of  whom  72 
were  in  the  Law  Department,  and  388  in  the  Medi- 
cal Dei)artment.  From  present  indications  these 
numbers  will  be  largely  increased  for  the  session 
of  1899-1000. 

The  departments  of  the  college  are  w^ell  supplied 
with  the  best  facilities.  In  the  natural  sciences 
laboratory  work  is  recpiired,  and  there  are  full 
courses  of  such  work  in  physics,  chemistry  and 
biology.  In  these  subjects  large,  special  labora- 
tories are  provided,  which  w-ill  compare  favorably 
with  any  in  the  country.  In  appropriate  courses 
large  use  is  also  made  of  an  excellent  museum  and 
of  the  special  college  library. 

The  College  of  Technology  is  devoted  to  the 
higher  education  of  young  men  in  engineering.  It 
gives  courses  in  mechanical,  electrical,  chemical, 
civil  and  architectural  engineering  and  in  the  chem- 
istry and  engineering  of  sugar-making.  The 
courses  of  study  have  been  carefully  planned  with 
the  object  of  fitting  young  men  to  take  a  prominent 
l)art  in  the  development  of  the  great  natural  re- 
sources of  the  South. 

The  ecjuipmcnt  of  apparatus,  machines  and  mod- 
els for  the  different  engineering  courses  is  already 
extensive  and  is  being  steadily  increased.  Labo- 
ratory work  is  a  prominent  feature  in  physics  and 
chemistry.  In  civil  engineering  the  collection  of 
instruments,  etc.,  is  good.  In  drawing  and  archi- 
tecture there  are  casts  and  examples  of  architec- 
tural details  in  ])laster,  terra  cotta  and  metals.  In 
electrical  engineering  the  equipment  is  large  and 
of  an  excellent  character. 

Full  work  is  done  in  all  the  engineering  courses. 
The  course  in  sugar  engineering  is  practical  and 
leads  to  the  special  instruction  of  the  stjudent  in  the 
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details  of  design,  proper  erection  and  economical 
management  of  a  sugar  factory  and  its  machinery. 
The  student  is  trained  also  in  the  chemistry  of  clari- 
fication  and  chemical  control  of  the  various  proc- 
esses of  sugar-making. 

Students  graduating  from  these  engineering 
courses  have  found  no  difficulty  in  securing  re- 
munerative and  responsible  employment. 

The  H.  Sophie  Newcomb  Memorial  College  for 
Women  was  founded  in  ISSO,  by  Mrs.  Josephine 
Louise  Newcomb,  as  a  memorial  to  her  daughter, 
and  is  devoted  to  the  higher  education  of  women. 

The  college  buildings  occupy  a  large  square,  sev- 
eral acres  in  extent,  situated  on  Washington. 
Chestnut,  Camp  and  Sixth  streets,  in  the  residence 
portion  of  the  city.  The  beauty  of  its  situation 
and  surroundings  is  unsurpassed.  Its  extensive 
,grounds,  shaded  by  numerous  live  oaks,  ])alms  and 
other  trees  and  shrubbery,  are  most  attractive, 
while  the  mildness  of  the  climate  i)ermits  open-air 
recreation  throughout  the  entire  winter. 

The  group  of  buildings  comprises:  1,  New- 
comb  Hall,  which,  in  addition  to  various  class 
rooms,  contains  the  library  and  an  assembly  hall 
capable  of  seating  700  persons;  2,  Academy,  with 
a  gymnasium  upon  the  first  floor,  and  u])on  the 
second  and  third  floors  the  biological,  physical  and 
chemical  laboratories,  lecture  rooms  and  recitation 
rooms;  *5,  the  College  Chapel;  4,  Art  Building, 
containing  numerous  studios  and  class  rooms.  ])ic- 
ture  galleries  and  an  art  library,  where  every  facil- 
ity is  offered  for  the  study  and  practice  of  indus- 
trial and  fine  art;  5,  the  Pottery,  with  kilns  and 
other  appliances  for  a  course  in  Ceramic  art; 
r»,  Josephine  Louise  House  for  boarding  students. 

These  buildings  are  of  substantial  character,  at- 
tractive in  architecture,  and  afford  one  of  the  most 
pleasing  prospects  in  the  city. 

The  College  offers  three  regular  courses  of 
study:  Classical,  Modern  Language,  and  Scien- 
tific, leading  to  the  degree  of  Bachelor  of  Arts  or 
Bachelor  of  Science,  (iraduates  from  either  of 
these  are  admitted  to  university  courses,  at  Tulane 
University,  on  the  same  conditions  as  aie  the 
young  men  who  graduate  from  the  College  of  Arts 
and  Sciences,  or  the  College  of  Technology. 

In  addition  to  the  regular  courses  of  study.  New- 
comb  College  offers  normal  courses  in  art  and 
physical  education,  and  special  or  elective  courses 
in  ancient  and  modern  languages,  mathematics, 
science,  history  and  art. 


The  system  of  education  is  liberal  and  thorough, 
and  the  grade  of  work  accomplished  in  its  various 
departments  is  of  the  highest  order.  This  college 
is  an  earnest  attempt  to  secure  for  the  South  as 
efficient  and  as  generous  a  system  of  education  as 
can  be  found  in  any  of  the  best  institutions  in  the 
North. 

The  Law  l)e])artment  is  now  in  the  fift>'-second 
year  of  its  existence.     Its  faculty  has  always  been 
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chosen  from  among  the  most  distinguished  mem- 
bers of  the  legal  profession.  Its  graduates  fill  hon- 
orable positions  at  the  I)ar  and  on  the  bench  in  this 
and  other  States.  While  the  Civil  Law  is  taught  as 
the  basis  of  the  whole  legal  su{)erstructure  and  ma- 
chinery of  the  State,  and  as  the  foundation  of  its 
civil  code  and  jurisdiction,  the  course  of  instruc- 
tion is  sutTiciently  comprehensive  to  prepare  the 
students  for  admission  to  the  bar,  not  only  in  this 
State,  but  also  in  any  of  the  common  law  States  of 
the  Uni(Mi.  Students  have  access  to  the  new  State 
Law  Library. 

Since  its  organization  in  Is.'U  the  Medical  I)e- 
l)artment  has  held  the  first  ])lace  in  the  Southern 
States  in  the  confidence  of  the  medical  profession. 
This  eminence  has  been  maintainecl  to  the  present 
time  bv  the  ability  and  distinction  of  its  faculty,  its 
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unsur])asse<l  means  of  teaching  an<l  the  large  num- 
ber and  eminence  of  its  matriculates  and  graduates. 

The  Medical  I)e])artment  now  occui)ies  the  new 
building  on  Canal  Street,  erected  and  equipped 
through  the  munificence  of  Mrs.  Ida  A.  Richard- 
son as  a  memorial  to  her  late  husband.  Dr.  T.  G. 
Richardson,  for  many  years  the  dean  of  the  Medical 

m  m 

])ei)artment. 

The  new  building,  four  stories  in  height,  pro- 
vides am])le  accommodation  for  large  classes  and 
for  all  the  needs  now  recpiisite  to  medical  edu- 
cation, with  large  and  better  lecture  and  recitation 
rooms  and  well  c(iui])])e(l  laboratories. 

These  admirable  laboratories,  chemical,  i>harma- 
ceutical,  microsco])ical  and  for  practical  anatomy 
and  oi)eratiye  surgery,  now  added  to  the  unrivalled 
practical  advantages  for  clinical,  anatomical  and 
])athological  studies  given  by  the  Charity  Hospital, 
enable  the  Medical  I)e])artment  to  provide  its  stu- 
dents with  unsuri)assed  advantages  for  their  medi- 
cal education. 

These  educational  advantages  have  been  still 
further  increased  by  recent  improvements,  notably 
by  the  addition  of  the  Milliken  Memorial,  a  superb 
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modern  and  model  building  for  tlic  accommoda- 
tion of  two  hundred  sick  children. 

It  is  ohvious  that  no  purely  theoretical  instrnc- 
tiim  can  compensate  for  the  lack  of  practical  knowl- 
edge gained  at  the  iiedside  and  in  presence  of  sick 
and  suffering.  This  practical  knowledge  is  ac- 
quired in  the  Chanty  Hospital.  The  use  of  the 
wards  of  this  noble  institution,  with  its  '.Kill  beds 
and  111,(10(1  annual  patients,  and  the  use  of  the  two 
clinical  huihlings  with  more  than  :i(l,()0()  aniuial 
out-d<tor  patients,  have  been  given  by  .\cts  of  the 
Legislature  to  the  profcssurs  uf  the  Medical  De- 
partment of  the  Tulnne  l"ni\ersity  uf  Louisiana  for 
the  jjractical  instrnctiini  of  its  students  not  only  in 
medicine  and  surgery,  but  also  in  obstetrics  and 
gynecology.  Medical  students  arc  given  access  to 
the  hospital  for  purpose  of  practical  instruction. 

The  snperit)r  advantages  offered  by  the  Mc<lieal 
l)c]iarlmeiil  serves  to  attract  stuilents  from  all 
parts  of  the  conniry.  The  attemlance  this  year  is 
greater  than  ever  before. 

Col.  Wni.  IVeston  Johnston  v\as  -elected  by  the 
Hoard  of  Adniinistnilors  in  1>^:1  In  organiz-.e  the 
L'niversity  under  the  terms  of  Mr.  Tnlane's  dcnia- 
tion.  He  conlinnecl  to  guide  its  developnicni  with 
admirable  tact  anil  wisdom  ntitil  his  death,  which 
occurred  in  Jidy,  istt'.i. 

On  the  ."ith  of  .Vpril,  I'.t'ni.  Dr.  i'ldwin  .Amlcrson 
.\lderman  was  elected  ]>resident  of  Tulane  Univer- 
sity by  the  Hoard  of  .Vdmini-lrators  <.f  the  Tulane 
f^dncational  h"und. 

President  .\lderman  is  a  young  man,  only  thirty- 
eight  years  of  age.  He  is  a  Southerner  born  and 
bred.     He  is  a  Christian  gentleman.     He  is  a  man 


of  splendi<l  jiresence,  and  of  refined,  polished  man- 
ners. His  scholarship  is  brilliant  and  varied,  not 
narrowed  to  any  particular  specialty,  but  evidenc- 
ing a  broad  and  general  culture.  His  entire  life  has 
been  devoted  to  education,  and  his  career  as  the 
president  of  the  University  of  North  Carolina  has 
given  him  a  large  experience  in  university  a<lmin- 
istration  and  develo|»niein. 

Tulane  University  is.  in  tone.  Christian,  but  not 
sectarian.  The  discipline  is  miltl,  bnt  firm.  The 
regularly  matriculated  students  of  the  colleges  con- 
stitute the  .\cademic  Corps  and  elect  a  Board  of 
Directors,  to  which,  for  the  past  thirteen  years,  has 
been  entrusted  the  general  <liscipline  and  good 
order  of  the  .\cademic  Cor]>s.  The  system  has 
worke<l  satisfactorily. 

.\n  Ailvisory  lioaril.  composed  of  representatives 
from  the  faculty,  studeiUs  and  alunmi.  have  the 
general  direction  of  college  athletics. 

I'-Npenses  are  moderate  and  about  two  Innulred 
scholarships  are  annually  given  in  the  .Academic 
Dejxirtments. 

The  admirable  location  of  Tidane  University  in 
iSie  great  metropolis  of  the  Southwest:  the  wealth 
of  its  endowment;  the  ability  and  zeal  of  its  admin- 
istration and  faculties;  the  extent  and  value  of  its 
e(pn])nient  in  laboratories  and  other  appliances  for 
the  instruction  of  its  students  in  the  arts  and 
sciences,  and  in  preparation  for  technical  and  i)ro- 
fessional  pursuits;  its  growing  reputation  for  thor- 
o\igh  intellectual  and  jiractical  results,  all  com- 
bine to  place  the  instilntion  upon  a  strong  and  per- 
manent foundation  and  give  reasonable  assurance 
of  a  !)riliiant  future  of  usefulness. 
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Riparian  Lands  of  the  Mississippi  River  : 


MAYOR  LEWIS 


MAYOR   C.  KLINE 
DontldMnvllle.  L«. 


BAYOU  TECHE 


That  portion  of  T-ouisiana  tliroiifjh  which  the 
beautiful  Teche  finds  its  way — the  soulhern  cen- 
tral portion  of  the  State — is  famous,  not  alone  lie- 
cause  its  attractions  have  licen  sniifj  in  song  by  the 
poet,  but  because  it  has  bad  its  beauty  and  its 
countless  attractions  spread  far  and  wide  by  those 
who  have  seen  this  "Eden  of  Louisiana." 

Not  only  is  it  beautiful,  but  it  is  fertile  as  well. 
and  in  its  fertile  area  is  located  some  of  the  finest 
sugar  plantations,  some  of  the  greatest  hardwood 
lumber  mills,  and  some  of  the  most  prosperous  lit- 
tle cities  of  the  Stale.  In  the  parishes  which 
border  the  Tci-he  the  sujjar  cane  is  the  exclusive 
large  crop,  save  in  St.  Landry.  St.  Martin  and  Ibe- 
ria cotton  is  grown  to  a  more  or  less  extent.  The 
growth  of  this  section  of  the  State,  both  in  wealth 


and  population,  is  shown  by  the  statistics  which  are 
to  be  found  on  pages  ^I'il'  an<i  Tils. 

The  principal  cities  and  towns  are  Breaux 
Bridge.  Xew  Iberia.  Franklin.  F'atterson,  Jean- 
nerette.  Morgan  Cily  and  St,  Martinsville.  They 
are  all  quite  attractive  in  appearance  and  are  pros- 
perous and  growing  places.  The  bayou  region  of 
the  Teche  and  Lafourche  also  includes  Bayou 
l'la(|ucmine,  Hayou  Terrebonne,  Bayou  de  Large. 
Bayou  Petite  and  others  along  the  hanks  of  which 
are  scenes  of  rare  beauty  to  charm  the  eye.  On  the 
fertile  higb-lanils  of  all  these  bayous  arc  located  fine 
sugar  ]>laiitalions.  The  views  of  this  region  given 
in  this  book  speak  their  own  praises  and  utter  their 
own  discriptions. 
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SCENES  ALONG  THE  BEAUTIFUL  TECHE 


VIEWS  ALONG  THE  BEAUTIFUL  TECHE 


VIEWS  ALONG  THE  BEAUTIFUL  TECHE. 
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NEW  IBERIA  HJUK  SCHOOL.  NEW  [BERIA.  LA. 


•HESS  TANK  AND  f/ 


URING  CO..  PATTERSON.  LA. 


A  SUGAR  PUNTER'S  RESIDENCE-JOHW  D.  SHAFFER.  TEBBE  BOMHE,  PARISH 
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Riparian  Lands  of  the  Mississippi  River: 


RED   RIVER  VALLEY 


Of  all  the  valleys  which  form  a  i)art  of  the  ^reat 
Mississi])i)i  River  alluvial  lands,  that  of  Red  River 
is  the  largest.  In  the  State  of  Louisiana  alone  the 
alluvial  lands  of  this  river  are  estimated  to  he  over 
1,700  s(|uare  miles,  occu])ying.  a.^  il  does,  large  por- 
tions of  the  Parishes  of  Caddo,  Bossier,  Red  River, 
Natchitoches,  Rapides,  Avoyelles.  St.  Landry  and  a 
small  part  of  two  or  three  others.  This  valley  has 
long  been  noted  for  its  fertility  and  the  generally 
prosperous  condition  of  its  people. 

In  the  general  description  of  the  alluvial  lands 
of  Louisiana  special  mention  is  made  of  the  growth 
in  population  of  some  of  these  parishes,  and  by 
reference  to  the  table  of  assessed  valuation  in  the 
same  connection  it  will  be  seen  that  their  financial 
improvement  has  fully  kept  pace  with  the  increase 
of  population. 

Shrev^port,  its  chief  city,  is  one  of  great  com- 
mercial and  industrial  activity  at  present,  and  bids 
fair  to  be  one  of  the  largest  inland  cities  of  the 
Southwest.  Shreveport  has  a  greater  number  of 
railroads  for  its  ]>opulation  than  any  city  in  the 
world.  Be.sides  this  it  has  an  all-the-vear-round 
navigation  of  Red  River,  both  north  and  south. 
Thus  it  is  admirably  situated  for  a  large  wholesale 
or  distributing  point  as  well  as  for  a  center  of  in- 
dustrial activitv,  and  it  is  alreadv  both  of  these. 
While  its  growth  during  the  last  twenty  years  has 
been  satisfactory  (having  almost  doubled  in  popu- 
lation), its  commercial,  manufacturing  and  general 
shipping  conditions  have  increased  far  beyond  that 
ratio,  and  the  population  must,  by  the  very  nature 
of  things,  be  more  largely  increased  in  the  next 
two  decades  to  keep  pace  with  its  facilities. 

The  railroads  which  enter  Shreveport  are  the 
\'icksl)urg,  Shrevepc^rt  &  Pacific:  Texas  &  Pacific, 
with  Southern  and  Western  divisions;  Houston, 
East  &  West  Texas;  St.  Louis  South  Western: 
Kansas  City  Southern;  Texarkana.  Shreveport  & 
Xatchez;  Shreveport  &  Red  River  X'alley,  and  the 
Missouri,  Kansas  &  Texas  railroads. 

The  cotton  receipts  by  rail  for  the  season  of 
l^<*js.i>J)  were  over  200,000  bales,  thus  making 
Shreveport  the  largest  cotton  market  in  the  world 
in  proportion  to  its  population.     In  all  fairness  to 


Shrevei)ort  it  must  be  said  that  the  population 
given  by  the  census  does  not  represent,  by  many 
thousands,  the  full  figures,  as  outlying  districts  and 
that  portion  of  the  city  called  East  Shreveport 
which  lies  on  the  opposite  side  of  the  river  in  Bos- 
sier are  not  included  in  this  enumeration.  At  East 
Shreveport  is  situated  many  of  her  most  pros- 
l)erous  industrial  enterprises,  and  must  be  consid- 
ered as  an  important  part  of  the  city. 

W' ith  its  remarkable  healthfulness,  with  its  unex- 
celled facilities  for  cHstribution,  and  situated  as  it  is 
in  the  center  of  a  prosperous  and  growing  section 
of  the  Southwest,  Shreveport  offers  exceptional 
opi)ortunities  for  successful  manufactories  of  all 
kinds,  and  in  addition  to  those  industrial  plants 
which  she  now  has,  and  those  in  the  course  of  erec- 
tion, many  more  are  projected  or  contemplated. 

Mr.  H.  H.  Hargrove,  the  well-known  evangel 
of  factories,  especially  cotton  factories,  in  a  recent 
article  on  Shreveport,  writes  as  follows: 

*AVe  need  a  $10,000  to  $15,000  fumiture  com- 
l)any:  $10,000  woodenware,  buckets,  trays  manu- 
facturing plant:  a  $5,000  broom  factory:  a  $10,000 
rope  and  twine  ]>lant:  a  $20,000  hosiery  mill;  a 
$25,000  to  $50,000  Hour  mill :  a  tannery,  a  shoe  fac- 
tory, a  harness  and  saddle  factory,  a  large  tin-work- 
ing i)lant,  a  chair  and  desk  factory  and.  in  fact, 
there  are  fiftv  small  industries  which  bv  small  stock- 
comj)any  subscriptions  could  be  started  in  our 
midst  without  seriously  affecting  the  cash  of  the 
j>eople.  We  need  a  manual  training  school  and  a 
technical  department  of  our  public  schools,  to  cost 
$25,000.'' 

Without  doubt  all  these  enterprises  could  be 
successfully  inaugurated  here,  and  probably  the 
next  census  will  find  not  onlv  these,  but  many  sim- 
ilar  industrial  organizations  in  successful  operation. 

.\n(l  Mr.  Hargrove's  allusion  to  the  cash  neces- 
sary to  inaugurate  these  enterprises  is  ver>'  appro- 
priate, in  view  of  the  fact  that,  financially,  Shreve- 
port is  rather  a  remarkable  city.  With  all  these 
advantages  mentioned  and  with  the  large  accumu- 
lations of  capital  which  are  to  be  found  here  there  is 
no  reason  to  doubt  the  future  of  Shreveport. 
Shreveport  is  bound  to  be  perhaps  the  largest  in- 
land city  of  the  Southwest. 


SHREVEPORT,  LA. 


VIEW  OF  SHRF.VEPORT  FROM  THE   EAST  SIDE  OF   RED  RIVER 

SHREVEPORT,  LA. 
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Alexandria,  tlie  secoml  city  of  tlie  Red  River 
Valley,  is  one  of  the  ^nnving  places  of  Louisiana. 
Twenty  years  ago  it  was  a  small  town.  It  has 
quadrupled  its  population  since  tiien  and  become 
an  industrial  and  comnicrcial  iiniiu  of  importance. 
Its  railroads  are  the  Texas  S:  I'acitio.  Southern 
Pacific,  St.  Louis,  Iron  Mountain  iS;  Southern. 
Kansas  Citv.  Watkins  <*<;  Ciilf.  The  Shrcveport  ^: 
Red  River  Railroad  will  soon  be  completed  to  this 
point. 

Thus  equi|)])cd  with  railroad,-;.  extcndinj>;  in  all 
directions,  and  liavinj;  in  additicjii  the  Red  River. 
it  is  an  idea!  location  for  a  city.  And  additional 
roads  are  projected  atid  contemplated  which  will 
eventually  reach  Alexandria,  I'l 
been  freely  made  that  here  will  he  • 
est  cities  of  Louisiana. 

Natchitoches,  quaim  old  Xatcb 
ways  been  one  of  the  most  intere^lint;  towu^  of  tlie 
State.  It  has  been  tiote<i  for  its  I'lne  school,  tine 
churches  and  the  intelligence  and  culture  of  it.s 
people.  When  it  was  first  located  (and  it  is  one 
of  the  oldest  places  in  Louisiana"}.  .Vatchitoches  wa> 
on  Red  River,  hut  in  the  early  years  of  the  "late 
departed"  century  the  river  cliaufrcd  its  main 
course,  leaviufj  the  ttnvn  oi!  the  smaller  branch  of  a 
divided  river,  ft  is  now  called  Cane  River,  and  is 
navig;ahle  only  in  times  i>f  hij^h  water  in  llie  main 
stream. 

But  Natchitoches  has  a  railroad  with  termini  at 
Grand  E'Core,  on  Red  River,  and  at  Cypress  on  llie 
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Texas  &  Pacilic  Railroad.  The  pe()ple  of  Natchi- 
toches are  huildinjj  a  fine  iron  bridge  across  Red 
River  at  (irand  I'VCore,  ami  this  railroad  will  be 
built  ni>rih\\a!d  ami  will  become  valuable  in  ex- 
tending the  traile  of  \atchitoc!ies,  as  it  will  traverse 
a  country  not  only  fertile,  but  heavily  tindiered. 

-Xatchitoches  is  ;i  progressive  place  and  is  grow- 
ing both  in  wealth  and  pojiulation.  Here  is  sil- 
ii.-iteil  the  Loui-,ia[i;L  State  Xoruial  School,  one  of 
the  mo^t  n-eful  iiistiiniions  of  the  Stale. 

I'ounded  in  l--st.  hy  .\ct  of  Legislature,  its 
initial  session  opened  in  \o\ember.  l.->S."i.  It  has 
large  ami  connnodioiis  acconnnodaiions.  beautiful 
parkings  au<i  extensive  grounds.  It  is  an  ideal  place 
for  a  school.  Dining  the  lifteen  _\e;irs  of  its  e.-c- 
isteuce  it  has  !.ccn  an  important  factor  in  the  im- 
l.rovement  of  ihe  morale  of  the  schools  of  Louis- 
iana. Lndcr  the  .lirection.  successivelv.  of  Prof. 
I'.dwanl  1-:.  Sheib.  fol.  Thos.  I).  Movd. 'now  presi- 
dent <if  the  Lonisi.-ma  Slate  L'niversitv.  and  Prof, 
li,  (.".  Caldwell,  it  h;is  |.ro^],ered.  developed  and  en- 
larged, and  become  indi-pen.sable  to  the  educa- 
tion;d  nttfohlin- of  Louisiana. 

The  other  towns  of  the  Re!  River  Valley  are 
I'ineville.  ronshalla,  I'olfax.  St.  Maurice.  Mont- 
gouicrv,  t"ani|iti  .and  others  which  arc  being  located 
on  the  ne«  Shreve|iort  Ov-  KvA  River  \^allev  road. 

The  \<vi\  River  \"allev  is  a  fair  and  fertile  part  of 
!.oui>iaiia  and  is  rapi<ll\  increasing  in  wealth  ami 
iioindation. 
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OUACHITA  VALLEY  AND  THE  IMPROVEMENT  OF  THE 

OUACHITA  RIVER 


The  United  States  Government  has  at  different 
times  made  appropriations,  in  all  amounting  to 
nearly  $300,000,  for  the  purpose  of  preparing"  sur- 
veys, estimates,  etc.,  of  the  Ouachita  and  Black 
Rivers  to  ascertain  the  practicability  and  feasibility 
of  locks  and  dams  to  secure  slack  water  navigation 
in  times  of  low  water. 

Maj.  J.  H.  Willard,  United  States  Engineer 
Corps,  has  made  several  favorable  reports  on  these 
projects.  Since  Maj.  Willard's  transfer  to  Chicago, 
this  work  has  developed  upon  Maj.  Thos.  L.  Casey. 
Gen.  Wilson,  Chief  of  luigineers.  requested  Maj. 
Casey  to  include  in  his  report  some  statistics  of 
commerce  to  be  affected  by  the  river  improvement. 
A  convention  held  at  Monroe,  La.,  November  0th, 
1800,  permanently  organized  the  Ouachita  and 
Black  River  Improvement  Association,  with  Col. 
A.  S.  Morgan,  of  Camden,  as  president,  represent- 
ing Arkansas  interests,  and  Hon.  Uriah  Millsaps, 
of  Monroe,  representing  Louisiana  interests,  as 
vice  president.  This  association,  to  assist  Maj. 
Casey  in  securing  these  statistics,  employed  Mr.  G. 
C.  Strong,  an  expert  statistician,  to  compile  a  com- 
prehensive report  on  the  resources  of  the  Ouachita 
Valley. 

This  labor  was  performed  in  a  very  creditable 
manner,  and  the  statement  wa^  not  onlv  correct 
and  thorough  in  all  its  details,  but  was  gratifying 
to  the  people  of  the  Ouachita  Valley  and  sustaining 
to  the  project  by  showing  a  probable  benefit  to 
very  large  interests. 

These  figures  are  not  unreasonable,  nor  are  they 
.speculative.  They  simi)ly  represent  exact  facts 
and  estimates  of  future  benefits  caused  by  these  im- 
provements are  left  to  speculation. 

The  Ouachita  Vallev  contains  either  wholly  or 
in  part,  twenty-one  counties  and  ])arishes  in  Arkan- 
sas and  Louisiana,  and  the  reports  above  men- 
tioned develop  the  following  facts  regarding  the 
area  and  commercial  and  manufacturing  energy, 
capital  invested,  timber,  etc. : 

Total  number  of  square  miles  (area),  15,738; 
total  number  of  acres,  10,072,318;    total  popula- 


tion, 355,940;  total  assesses  valuation,  $36,427,617; 
total  number  of  live  stock,  494,776;  actual  value 
of  same,  $6,189,874;  total  acres  in  cultivation, 
1,575,255;  number  of  bales  of  cotton  raised, 
384,771.  A  compilation  on  the  total  tonnage  on 
the  Ouachita  tributarv  streams  for  the  season  of 
1898-99  discloses  the  following  facts:  Cotton 
(bales),  91,250;  cotton  seed  (sacks),  154,167;  eggs, 
(cases),  1,564;  live  stock  (head),  2.283;  lumber 
(feet),  271,500;  staves  (pieces).  076,362;  pro- 
visions, 61,012;  grain  (sacks),  45,237;  miscella- 
neous freight  (packages),  224,577;  cotton  seed 
meal  (sacks),  40,635;  total  weight  in  tons,  73.968; 
total  estimated  value,  $5,608,360. 

The  miles  of  navigable  streams  included  in  this 
report  is  given  as  follows:  Ouachita  River  (from 
mouth  of  Black  River  to  Camden,  Ark.),  400  miles; 
Little  River,  150  miles;  Tensas  and  Upper  Tensas, 
150  miles;  Bayou  Macon,  150  miles;  Bayou  Louis, 
30  miles;  Boeuf  River,  200  miles;  Bayou  D'Ar- 
bonne,  80  miles;  Bayou  Bartholomew,  200  miles; 
Saline,  125  miles;  Ouachita  River  (Camden  to 
Arkadelphia),  80  miles;  total  miles,  1,565. 

To  show^  the  dignity  of  the  area  represented  by 
the  Ouachita  Valley  the  compiler  comi)ares  it  w^ith 
the  total  area  of  the  three  States — Massachusetts, 
Rhode  Island  and  Connecticut,  which  is  14,555 
miles.  These  three  States  have  a  total  population 
of  4,142,257  by  the  late  census.  The  area  of  the 
counties  and  parishes  mentioned  as  tributary  to  the 
Ouachita  River  is  about  nine  per  cent  greater  than 
the  area  of  the  above  named  States. 

Many  practical  business  men  and  manufacturers 
of  timber  were  interviewed  on  this  subject  and  gave 
some  verv  valuable  information.  For  instance, 
Mr.  V,  R.  Pierce,  vice  president  and  general  man- 
ager of  the  Louis  Werner  Sawmill  Company,  which 
have  mills  at  Griffin,  Kirkland,  Lester,  Sayre,  Mad- 
ison and  Lansing,  Arkansas,  and  Tioga,  Louisiana, 
presents  a  statement  in  which  he  estimates  that 
good  navigation  on  the  Ouachita  River  would 
open  up  a  market  for  billions  of  feet  of    lumber 
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which  are  on  the  Ouachita  and  tributary  streams, 
inaccessible  now  because  of  its  distance  from  rail 
transportation,  and  that  with  good  transjMjrtation 
facilities  on  these  rivers  the  value  of  this  iiiaccessi- 
lile  timber  would  advance  to  an  equality  with  llie 
most  (avorably  located  limber  along  the  dilTcrent 
railway  systems.  There  arc  lar)i;e  eNport  firms 
dealing  in  lumber,  staves  and  box  material  which 
are  now  shipping  their  productions  throiifjh  the 
Ouachita  and  Black  Rivers,  notwithstanding  the 
shortness  of  the  season. 


During  the  time  of  low  water  many  millions  of 
feet  of  timber,  staves  and  other  manufactured  forms 
of  lumber  lie  on  the  banks  of  these  rivers  awaiting 
a  rise  which  is  often  delayed  until  very  late  in  the 
season.  This  naturally  hampers  operations.  With 
navigation  in  these  rivers  all  the  year  around  this 
delay  would  be  obviated.  The  loss  of  time,  money 
and  the  natural  danger  and  hazard  of  fire  and  other 
c<)mplications  would  be  avoided.  The  develop- 
ment which  would  follow  this  improvement  would 
be  very  rapid,  and  the  growth  of  the  country  in 
popnlation  and  wealth  wonld  keep  pace  with  it. 


CAMDEN  CO: 


THE  UNfTED  STATES 


CAMDEN,  ARK. 


Camden,  Arkansas,  on  the  upper  Ouachita,  is  a 
well  built,  thriving  city  of  nearly  ."i.OOO  inhabitants. 
It  is  the  center  of  a  large  lumbering  indu.stry  and, 
besides,  is  situated  in  the  midst  of  a  very  fine  agri- 
cultural country.  It  has  always  been  a  great  cot- 
ton market,  and  is  steadily  enlarging  in  this  direc- 
tion. There  arc  two  railroads  at  (.'amden;  ihe  Si. 
Louis,  South  Western,  main  line,  and  the  .\rknnsas 
Southern  K.  K.,  north  and  south.  ■riie--;e,  together 
with  the  Ouachita  Kiver.  alTord  line  >hi]i]iing  f;u-il- 
ities  to  the  growing  young  city. 

The  Ouachita  River  would  be  a  source  of  nuich 
more  economic  value  to  Oamden  were  it  made 
navigable,  as  is  proposed  by  a  system  of  dams 


securing  slack  water  navigation  when  the  river  is 
usually  low. 

At  Camden  is  located  what  is  said  to  be  the  third 
largest  cotton  shed  in  the  world,  which  is  a  part 
of  the  ecpiipment  of  the  compress.  An  engraving 
(if  this  is  shown.  Engravings  are  in  the  nature  of 
ocular  fkinonstration,  and  those  which  represent 
(."aniden  gi\e  some  iilca  of  its  attractive  features. 

In  industrial  enterprises,  conunercial  firms, 
banks,  schools,  churches,  etc.,  it  is  fully  abreast 
with  the  most  enteqirising  towns  of  the  Southwest 
In  the  beauty  of  its  location,  in  its  healthfulness,  in 
its  good  morals,  and  the  general  tone  of  its  sodeQ't 
it  is  really  an  exceptional  place. 


VIEWS  OF  CAMDEN,  AKK. 


VIEWS  OF  CAMDEN,  4RK. 
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MONROE,  LOUISIANA 


.   SHOTWELL, 


Monroe  is  favor:ililf  situalcil  on  tlic  hanks  of  tlic 
Oiiadiita  River,  aliimi  ihirty  miles  by  land,  suiitli 
of  the  Arkansas  Slalc  line.  It  is  on  tlie  main  trans- 
continental railniad  line  wiiii-h  cnnnfcls  tlie  lu'.sL 
with  the  West  on  the  :i:;nd  jiarallel  of  laiitiiae. 
This  road,  the  Vickshurji,  ShreveporL  and  I'aertie 
Railway,  a  part  of  the  (Jneen  and  Crescent  Railway. 
has  recently  inaiignrated  a  double  ilaily  passenj;cr 
service,  runninf»  thront^li  trains  in  connection  with 
the  Missouri,  Kansas  and  'I'exas  ]<.  R.  at  Slireve- 
port  and  the  Southern  Railway  f.Mahania  r,reat 
Southern  Division),  at  Meridian,  Mississippi,  thus 
giving  unusual  facilities  for  this  section  in  the  wriy 
of  travel  to  the  Kast  and  West.  A  hraneli  of  the 
St.  Louis,  Iron  Miinntain  and  Southern  Railway, 
which  has  been  bnilt  wilhin  the  last  few  years,  jjives 
it  both  N'orlliern  and  Southern  connection,  and 
through  train,-^  are  rini  i<i  New  l  Irleans  twice  a  rlay. 
The  same  facilities  are  atVordcd  from  Monme  to 
Little  Kock.  and  St.  Louis  on  the  norili.  'I"hn> 
Monroe  is  jint  in  cpiick  loiuli  with  all  of  the  com- 
mercial .sections. 

In  adililion  to  these  means  of  communication  the 
Ouachita  River  affords  a  line  of  steamboats  both 


North  an<i  South.  Wiliiin  the  las!  few  years  Mon- 
roe has  grown  very  rapidly  and  has  made  many  im- 
provements and  additions  to  its  business  facilities. 
It  lias  atlded  very  greatly  to  its  ap])earance  by  an 
im])nivcnicin  In  the  physical  condition  i)f  its  .streets 
and  by  the  building  of  new  residences  to  accommo- 
date the  increascil  population. 

lu  a  statement  issued  in  connection  with  the 
( )uachita  \"alley  iniprovcnienl  statistics,  it  is  shown 
that  in  the  last  three  years  improvementshave  been 
maile  as  follows: 

Xew  iron  (free")  bridge  aero.ss  the  Ouachita 
River,  costing  $7o,iiOO:  two  miles  vitrified  hrick 
paving,  costing  $;i."..0()(l:  new  brick  schoolhouse 
(Just  completing),  cost  .'i;*?.""');  several  miles  of 
gravel  paving;  a  new  brick  opera  house,  cost 
,•^^..-.(1(1;  wholesale  grocery  house  (Sugar  Kros.). 
St, -ton;  nc«  Liidikar  (brick)  hotel.  , sixty  rooms. 
$7,:.u(i:  Hudson  ibriek)  ollice  bl..ok,  ?3.7r.n;  four 
brick  sioie-i.  ST.nnn;  new  cuilon  factory  (brick), 
now  under  ci>nst ruction,  inclmling  machinery. 
,STo,0(m:  new  rresbytcrian  Church  (brick). 
Sl.l.OoO;  new  Methodist  Epi.scopal  Church  (brick), 
$b'',niKl;   new  Catholic  Church,  ^l^.^OO. 
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Among  the  new  mamifactories  are  tlie  Monroe 
Brick  Works,  the  West  Monroe  Sash  and  Door 
Factory,  West  Monroe  Lunil)or  Company,  new 
foundry  and  machine  shops. 

In  addition  to  this  is  the  tine  cotton  mill  wiiifh  is 
heinff  erectol  by  Monroe  caiiital,  :ni  eni^ravini;  of 
wliich  is  shown,  made  from  liif  ori,i;inal  (h-awini^. 
This  huildinj-  is  heiny  !)nilt  of  l.rick'in  a  very  snl'i- 
slantial  manner  and  will  he  cnni]>leto.i  and  in 
operation  in  a  few  months. 

The  general  indiistn;d  o.iKhtiun  of  Monroe  is 
first-class.  They  have  all  the  nKnuifactiirin,^-  facili- 
ties in  the  way  of  ciiinpre>-.e-  ;ind  oil  mills  that  are 
necessary  to  handle  and  jirejiare  for  market  the 
larjje  receipts  of  cotton  ami  cotton  seed  which  are 
tironght  to  Monroe  hv  rail,  wagon  and  ri\er. 

Tlie  timlicr  developmcni  in 'the  Monroe  district 
is  very  great  and  ra]>iilly  iiicrc'isiiig.     With  navi- 


gation all  the  year  aroinid  on  the  Ouachita  River 
vast  quantities  of  the  finest  timher.  which  are  now 
inacccssihle,  wonld  find  it.s  way  to  Monroe  mills. 
The  facilities  ftir  the  handling  of  timber  are  not 
confined  to  the  cruder  manufactures,  but  they  are 
turning  out  building  material,  iloors.  sashes,  doors 
and  other  materials.  Monroe's  location  and  rail- 
way facilities  have  enabled  it  to  build  up  a  large 
connnercial  business  which  is  rapidly  increasing. 

Monroe  has  the  finest  public  school  building  in 
the  Stale,  and  several  handsome  and  modem 
clinrch  buildings. 

In  this  description  and  in  the  engravings  which 
acconi]iany  it.  West  Monroe  is  regarded  and 
treated  as  part  of  Monroe.  It  is  separate  and  dis- 
tinct in  nnmici]ial  government  ami  in  other  ways, 
but   linancially.  connnercially  and  industrially  tlie 


.  ]■!; 
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Sr.  I.OUIS  (t  ]RON 


BRiixa;  a<;boss  ouachita  hiver  at  Columbia,  la. 


=  COTTON   MILLS— CONTRACTORS.  D.  A.  TOMPKINS  CO. 


iiiWili 


i     Prtibvlcrian  Churvh 

MONROE,  LA. 


Hast— Present— Prospective 


637 


For  population,  see  page  351 
other  statistics,  page  jj^. 
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For  population,  see  page  352;  other  statistics,  see  page  518. 
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IMip  Reducer 


Pot  population,  see  page  35a 
other  statistics,  page  518, 
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DESCRIPTION    OP   McCAUGHAN    BROS.' 
PATENT    DEVICE    FOR    THE    PRO- 
TECTION   OF  LOW  RIPARIAN 
LANDS  FROM  OVERFLOW 

To  ALL  WHOM  IT  MAV  con'chrn:  Be  it  known  that  we, 
William  McCaughan  and  Harper  McCaughHn.  of  Gulfport,  in 
the  Connty  of  Harrison,  and  State  of  Mississippi,  have  inventeil 
a  new  and  improved  means  for  protcctin);  riparian  lands  from 
overflow,  of  which  the  following  is  a  specificatio'i: 

Our  Invention  relates  to  improved  means  of  protecting 
riparian  lands  from  the  overflow  of  rivers  whose  l«nks  are  pro- 
tected by  leveei,  aa  the  Mississippi  for  instance,  and  it  consists 
in  the  peculiar  construction  and  arrangement  of  the  several  fea- 
tures oi  the  invention,  which  we  will  now  procee<i  to  describe 
with  reference  to  the  drawing  in  which  figure  ( 1 1  is  a  plan  view 
and  figure  (i)  a  sectional  view  taken  through  tlie  -KX;  in  ihe 
drawing  A  represents  the  river,  whose  banks  upion  each  side  are 

Erotected  by  raised  embankments  or  leveea,  BB;  in  one  of  the 
anks  we  cut  an  outlet,  C,  an<i  also  provide  an  outlet  channel 
C  back  of  the  opening;  said  channel  C  having  levees  UD  upon 
each  side  of  same;  this  outlet 
channel  extends  to  a  lower 
lying  basin  or  reservoir,  into 
which  the  surplus  waters 
truty  be  received  and  retained 
or  be  drained  away  to  some 
other  outlet.  By  this  con- 
struction a  portion  of  the 
water  from  the  main  stream 
A  is  led  off  through  the  out- 
let channel,  but  in  order  to 


the  ontlet  channel  at  alt 
times  vre  construct  a  dam  B 
across  said  channel,  near  its 
mouth,   which   dam   la  of  a 

Kedetermined  height,  being 
wer  than  that  of  the  levees 
and  just  high  enough  to  per- 
mit overflow  here  when  the 
danger  point  in  the  altitude 
of  the  main  stream  isreached 
from  a  flood  or  other  cause 


a  part  of  the  levee  on  this 
bank  of  the  river.  This  dam 
is  inclined  on  each  side  of  its 
middle  to  permit  a  steady 
rise  upon  the  river  side  and 
an  easy  and  gradual  flow  up- 
on the  other  side;  to  prevent 
violent  washing  and  the  de- 
struction of  the  dams,   the 

levees  and  dam  are  constructed  in  any  suitable  manner  and  of 
any  material,  and  in  order  to  protect  the  entrance  of  the  outlet 
channel  we  construct  fenders  I'  at  each  corner  of  the  junction 
of  the  main  stream  and  overflow  channel,  which  fenders  extend 
some  distance  up  and  down  stream,  and  also  some  distance  past 
the  dam  in  the  overflow  channel.  These  fenders  prevent  the 
washing  of  the  corners;  to  prevent  washing  the  dam  it  is  pro. 
vided  with  a  nonerosive  face  G.  As  shown,  the  fenders  are 
made  of  piles  with  a  heavy  plank  or  timber  facing,  and  the  non- 
erosive  face  of  the  dam  is  also  constructed  of  sheet  piU-s  driven 
perpendicular  across  the  outlet  channel.  It  is  obvious,  however, 
that  both  the  fenders  and  the  facing  of  the  dam  may  he  built  of 
masonry,  or  any  suitable  material,  without  ileparting  from  our 
invention. 

From  the  foregoing  description  it  will  be  seen  that  in  limes 
of  flood  or  freshet  the  river  will  rise  until  it  reaches  the  top  of 


the  dam  £,  and  after  this  instead  of  endangering 
the  river  by  cutting  crevasses  in  the  levees  it  will 
dam,  and  the  superfluous  water  will  thus  be  dispoi 
the  river  cannot  rise  above  a  certain  level,  and  Its 
alt  times  be  preserved  intact.  The  overflow  passi 
may  be  located  at  any  point  along  the  banks  of 
ly  of  them  may  be  provided  as  is  necessary 


thee 


volui 


e  of  water. 


Having  thus  described  our  Invention,  what 
new,  and  desire  to  secure  by  letters  patent  is: 

1st,  The  means  for  preventing  the  overflow- 
riparian  lands  protected  by  levees,  which  consists 
sive  dam  forming  a  part  of  one  of  the  levees,  and  i 
its  top  at  a  predetermined  distance,  below  the  to] 
levees,  an  outlet  channel  lying  hack  of  the  said  da 
for  confining  the  water  in  said  channel  substantia 
the  purpose  descrilwd. 

ad.  The  means  for  preventing  the  overflow 
riparian  lands  protected  by  levees,  which  consist 
channel  way  communicating  with  the  main  stream 
with  levees,  a  nonerosive  dam  placed  across  the  U 
near  its  mouth,  and  forming  a  part  of  the  main 
stream  at  low  water,  but  made  of  less  height  th 
levees  and  fenders  or  guards  l",  arranged  at  the  ji 
lateral  channel 

distanceupand 
and  also  alon 
channel  past  t 
stantially  as  an 
pose  described. 
By  the  ust 
tern  of  outlets  a 


from  the  Mi» 
can  be  secured 
subject  to  innni 
also  add  immt 
these  lands,  am 
the  country  wi! 
of  the  levee  ta 
system  the  lev« 
damaged  by  hi 
as  to  require  be 
and  when  such 
secured  it  will 
talists  to  invei 
of  money  for 
ment  of  lands  a 
sissippi  and  it 
This  system  ca 
by  the  differen' 
aged  hy  over! 
people  interest! 
proven  lent  can 
respective  Rcpr 
Congress  to  ai 
this  system  ad 


this  patent-right  will   make  easy  terms  in  the  sa' 
ernment  or  States  of  their  Invention. 

By  the  use  of  this  system,  when  the  current  t 
increased  by  high  water,  a  scourinj;  is  proiluced 
the  channel;  whereas,  with  the  levee  system  th 
raises  the  current,  causing  still  water  lielow,  in 
a  cleposit,  raising  the  bottom  of  the  river,  thereby 
(he  building  of  high  levees. 

WILLIAM    l,lcCA 
II.\RrER   McCA 
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